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ABSTRACT
Measuring Efficiency in the Clark County 
Hotel Casino industry
By
Daniel Encinoza
Dr. Thomas Carroll, Examination Committee Chair 
Professor of Economics 
University o f Nevada, Las Vegas
The analysis and comparison of productivity in the service sector have proven to 
be difficult. Nevertheless, the Tomqvist indmc of relative productivity used in this study 
allows me to compare the relative productivity of different hotel-casino properties, while 
avoiding the usual problems that arise when measuring efficiency in service industries. 
This empirical study illustrates the efficiency of index numbers in evaluating relative 
efficiency. The simplicity of the model and its ability to evaluate all aspects of the 
production process, including economies of scale, renders this methodology far supaior 
to the use of direct indexes. From calculations included m the study, I rind that the 
technological and managerial efficiency declmes for all hotel-casinos in the maricet when 
controlling for scale effects. However scale economies still provide signiricant benerits to 
the larger groupings of rirms in the market
m
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CHAPTER I 
INTRODUCTION
The analysis o f productivity has been especially difficult m service sectors o f the 
economy. The difSculties in measuring service output are well documented. The primary 
problem is the difficulty in accounting for physical units of inputs and outputs. At the 
same time, dollar values for the inputs and outputs used in the production o f those 
services are relatively well recorded. Modem accounting practices facilitate accurate 
measurements o f capital, labor and materials used in the production process. The basic 
problem then is how to measure productivity in this context. The problem is further 
complicated when we consider that the service sector often produces composite goods 
that are bundled. ' For example, a typical bank provides an array o f financial services to 
its customers and a hotel-casino provides a variety of leisure services to its guests. 
Bundling of composite goods in the service sector makes it very difficult to develop 
accurate and efficient measurements o f productivity.
The lack o f good measures has lead the hotel-casino industry, like many other 
service industries, to rely heavily on what has been as called "direcf* output indares.
Such indexes measure output corrected by some reference variable other than 
productivity. For example, an mdmc of passengers per (flight) mile is a common inference
 ^ For a comprehensive discussion on the problem see Hill (1999).
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of productivity in the airline and transportation industries. The most commonly used 
direct indexes in the hospitality industry are the revenue per available room, for lodging 
operations, and win per gaming unit for casino operations.
Wolf (1999) successfully demonstrates that direct output indexes overstate the 
actual increases in productivity for industries in the service sector. The major problem 
with direct indexes is their focus on only one aspect of production. They also fail to 
account effectively for significant variations in the quantities o f inputs and differences in 
quality o f outputs that may explain variations in revenues and prices.
The shortcomings of “direcf ’ indexes have motivated economists to search for 
alternative measures of productivity in service industries. Significant advances have been 
achieved through the use of index numbers. The logic of this approach derives fiom the 
definition o f productivity as the ratio o f an output measure over an input measure. Fixler 
(1993) applied this technique successfully to the banking industry, and Bjureck (1995) to 
the day care service industry in Sweden, and other service industries." This methodology, 
however, has not been applied to the hotel-casino industry. This empirical exercise will 
provide a significant contribution to the existing literature.
The purpose of the present study is to develop an index of productivity for the 
Clark County hospitality industry. The use of efBciency index numbers allows more 
accurate estimates o f relative productivity than the derived fiom direct indexes. In this 
context I can compare the efficiency predictions of the commonly used direct indexes in 
the hotel-casino industry with the results o f the index number estimations.
 ^Caves, Christensen and Laurities, (1981) applied the m ethodolo^ to the U.S. Trunk Air 
Carriers.
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The Claric County hotel-casino maricet is especially attractive for this kmd of 
analysis. Over the last 15 years, the construction of large hotel-casino properties has 
taken place. These new properties are larger than any properties previously built, and 
«chibit lavish architectural design. Meanwhile the smaller properties in downtown Las 
Vegas and the Strip appeared to be at a competitive disadvantage compared to the newer 
and bigger entrants. Using the traditional direct indexes, it appears the resulting maricet 
competition has increased productivity m the region. The gaming output of the industry, 
illustrated on Figure I, which shows a constant trend in the win per unit day (WPUD) 
adjusted for inflation for the period between 1990 to 1998.^
Figure 1: Number of Slot devices and WPU per Day
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During this eight-year period the measure of revenue per slot machme per day for
 ^The WPUD index reflects only gammg revenue for “slof * machines; it does not include 
table games or sports betting revenues. However in modem Las Vegas casmos, revenue 
fiom slot machines accoimts on average for more than 70% o f total revenues.
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gammg machines, corrected for mflation, remained relatively constant between $67 and 
$73 per slot machine per day.'^  hi that same period I see that the number of gaming 
devices has increased from 74,000 machines in 1990 to 114,000 machines in 1998. With 
a constant, mflation adjusted, win per unit per day, this steady increase on the number of 
machines can be expected to generate proportionate increases in casino revenues.
If I compare the WPUD measure among the different areas in the Clark County 
market, as illustrated in Figure 2, it is evident that the trends in WPUD have not been 
consistent across the different sectors o f the market Contrary to the general perception, 
the bigger properties (located on the Las Vegas “Strip” and with gaming revenues of 
more that $72 million per year) have experienced a slight decline on WPUD. While the 
Boulder Strip and North Las Vegas properties are the only two sectors that show 
significant positive trends on WPUD.
Pfgure 2: Gamfng Devices Win Per Unit Per Day
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The data was deflated with the LT.S. Department of Labor CPI indmc, (1990=100).
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The same contradictory conclusions are reached when I analyze revenue per 
available room, (REVPAR), which is the traditional direct index measurement of 
productivity for lodging operations/ Figure 3 shows that the properties in the Boulder 
“Strip” area outperformed other areas in the market
Figure 3; Revenue Per Available Room (REVPAR)
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The likely reason for this outcome is the relatively small number o f rooms 
connected with such properties. Because the properties on the Boulder Strip area 
aggressively cater to locals, these properties do not reqime as many hotel rooms as 
properties in other sectors o f the madcet The increase on REVPAR in 1994 is caused by
 ^The REVPAR measurement represents Total Revenues 6om all output producing 
departments, includmg casino revenues, divided by the number o f available rooms.
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a significantly lower number o f available rooms per day for that year. The number of 
available rooms per day in 1993 was 670 rooms, 530 rooms in 1994, and in 1995 the 
number of available rooms per day increased to 1,400. This pattern leads me to conclude 
that the Boulder Strip’s 1994 increase on REVPAR is the result of the closure of 
properties, or part of them, for either refurbishing or expansion.
Figure 1 shows that WPUD for the market has declined slightly over the past nine 
years, implying a negative trend in efBciency. The data in Figures 2 and 3 provide 
conflicting evidence. The WPUD data indicate that the large properties on the Las Vegas 
Strip have the greatest efficiency, while, REVPAR indicates that the Boulder Strip 
properties are more efficient.
The previous analysis highlights the shortcomings of “direct” indexes to measure 
effectively relative productivity among segments o f the hospitality industry. These 
shortcomings can be overcome, however, with the use o f superlative index numbers that 
account for proportionality among inputs and outputs in the process o f production. In the 
present study, I develop an index number analysis o f productivity for Clark County’s 
seven major sub-markets.
After the application o f the Relative Efficiency Index approach to measure 
productivity, I compare the results of the analysis with the efficiency estimates provided 
by the direct indexes in the industry. This comparison allows me to evaluate the ability of 
the direct indexes to measure efficiency characteristics m the Cladr County hotel-casino 
industry.
Efficiency has generally been measured fix>m two perspectives. One perspective 
looks at scale efficiency and the other looks at what one may be called “managerial
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
efficiency,” which, captures technical efficiency. Recent studies show that managerial 
efficiency dominates scale efficiency in some service industries.^
Technical efficiency may be measured as a deviation fiom a “best practice” 
fiontier. This deviation indicates rather technical inefficiency because it arises fiom 
management using more than the minimal quantity o f inputs to produce a level o f 
outputs. Alternatively, the firm is not producing the maximum quantity of outputs for a 
given output mix and level of inputs. For my purposes, the measurement of inefficiency 
is defined to be the distance between the finntier of an individual group of hotel-casinos 
and the fi-ontier o f a ‘reference’ hotel-casino industry. This distance is measured as the 
relative productivity of a particular group of hotel-casinos, which is measured as the ratio 
of an index of relative output to an index of relative input.
The indexes used for this analysis are the Tomqvist input and output indexes. This 
type of index is widely known as the geometric mean of a Laspeyres and Paasche index. 
The index traditionally defined binary comparisons between two countries or industries. 
However, its application can be extended to the analysis o f one industry, one company or 
one group o f companies with respect to a hypothetical reference. The reference can be a 
single county, firm or group of firms; depending on the analysis, or an average of 
countries, firms or group of firms.
The advantage o f usmg relative mdexes to evaluate efficiency is that it avoids 
mismeasurement o f output across groups ofhotel-casmo companies. The application of 
this methodology to a single service industry provides a more reliable analysis than the 
commonly uses direct indmces.
' See for «cample Berger and Humphry (1991).
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8The Hotel-Casmo Industry in Clark County
The hotel-casino industry in Clark County experienced a great «cpansion in the 
decade o f the I990’s. The number of enplaned and deplaned passengers has increased 
fiom 19 million, in 1990, to more than 31 million in 1998, an average annual growth cate 
of5.5%.
A snnilar mcrease in the number o f rooms and properties in the county have 
accompanied the increased number of visitors. The number of hotels-casinos in the area 
has increased fiom 100 properties in 1990 to 137 properties in 1998. The number of hotel 
rooms in the county has experienced a similar increase; fi-om 75,000 rooms in 1990 to 
105,000 rooms in 1998. A complete list ofthe number of properties by geographical area 
is presented on table A-13 in Appendix A.
In the last ten years the industry has experienced an unprecedented expansion. 
Total revenues have increased fi-om $5.9 billion in 1990 to $8.9 billion in 1998 after 
adjusting for inflation. An important aspect of this growth is the increased diversification 
of output. The share of revenue generated by the casino department has fallen 
substantially since 1990. For the larger properties in the Las Vegas Strip area, the share 
of casino revenue has fallen fiom 56.9 percent in 1990 to 51.3 percent in 1997. The 
market’s average share of casino revenue has fallen firom 61.5% m 1990 to 55.6%'in 
1997.
The change in the importance o f the different outputs in the industry is bound to 
effect changes in the efficiency levels ofthe mdustry. Casino operations have 
traditionally been the principal output o f the hotel-casmo industry m Clark County, hi 
contrast to other outputs ofthe mdustry, (Food and Beverage, Rooms and Entertainment),
Reproduced with permission ofthe copyright owner. Further reproduction prohibited without permission.
casino output is characterized by a high and constant margin, with low variable costs. A 
change in the structure o f output increases the importance o f secondary departments. It is 
likely that these other categories require more complicated production processes than 
gaming operations.
Table 1 : Casino Share of Total Revenue Bv Areas.
Year
Area 1990 1991 1992 1993 1994 1995 1996 1997
Balance of C. C. 70.3% 67.7% 69.5% 68.4% 69.1% 67.8% 662% 65.9%
Boulder Strip 67.9% 67.9% 67.6% 68.6% 68.7% 69.4% 67.9% 69.0%
Downtown 
(Less than 12 Mill)
66.7% 69.6% 68.4% 69.3% 66.5% 62.8% 63.9% 64.0%
Downtown 
(More than 12 Mill)
67.7% 67.5% 67.6% 682% 67.1% 67.3% 652% 59.8%
Laughlin 69.8% 67.5% 672% 66.9% 66.3% 65.8% 63.7% 63.6%
Las Vegas Strip 
(Less than 72 Miii)
60.7% 58.0% 57.5% 59.1% 56.9% 54.8% 54.7% 53.6%
Las Vegas Strip 
(More than 72 Mill)
56.9% 57.7% 56.5% 56.5% 54.9% 53.6% 52.6% 51.3%
All Market 61.5% 61.0% 60.6% 60.8% 59.1% 57.9% 57.0% 55.6%
The remainder of the study is organized as follows; Chapter H develops the 
theoretical framework that underlies the esthnation of index numbers. Chapter EH outlines 
the model parameters used in the empirical analysis. Chapter IV presents the results of 
the empfrical analysis. FmaHy, Section V summarizes the conclusions ofthe study.
Reproduced with permission ofthe copyright owner. Further reproduction prohibited without permission.
CHAPTER n
THEORETICAL FRAMEWORK 
The study o f productivity originates with the seminal work Solow (1957). hi this 
study the author measured technical productivity growth as the derivative of a production 
function with respect to a time variable. This approach is useful, but it presents serious 
limitations when estimating productivity with discrete data, it has led economists to 
search for alternative ways to measure productivity.
The measurement of productivity can be carried out by using either parametric or 
non-parametric methodologies such as the Cob-Douglas. The majority o f the literature 
has been devoted to fitting specific parametric production functions. This reliance on a 
selected functional form is the main shortcoming of this procedure.
Recognition o f this problem gave rise to a second methodology; data envelope 
analysis (DEA). hi its fundamental form DEA, offers a deterministic non-parametric 
approach that requires only the assumption of a convex production technology. 
Convexity implies that all linear combmations of «dsting technologies are feasible. 
While the DEA approach obviates the need to impose a particular functional form, it also 
hnplies that each firm is only compared to existmg firms. The mam problem arises if  all 
firms are inefficient in some absolute sense. When this is true DEA will only «cpose 
those firms that are unusually mefficient.
While some economists struggled with parametric and nonparametric methods,
10
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index numbers theory progressed. For example, Diewert (1976) applied the index number 
approach introduced by Malmquist (1953) and Tomqvist (1936) to evaluate consumption 
prices to the problem of esthnating relative productivity using the same techniques o f 
index numbers.
An important development in the theory of index numbers is the demonstration 
that numerous ind«c numbers can be derived explicitly from particular aggregator 
frmctions. This development changed the basis for selecting an index number. Rather 
than starting the selection process with a number o f plausible index number formulas, one 
can specify an aggregator function with desirable properties and derive the corresponding 
index number. The resulting index is termed exact for that particular aggregator function. 
Diewert showed that superlative index numbers are exact for particularly flexible 
functional forms. Diewert (1976) also showed that the Tômqvist input index is exact for 
homogeneous production frmctions ofthe translog form.
A superlative index is one whose underlymg aggregator function is a second order 
approximation to an arbitrary twice continuously differentiable linearly homogeneous 
function. It is also one for which the ratio o f values measured by the ind«c directly relates 
to the underlying optimization problem of the economic agents. A more complete 
analysis of the characteristics o f a superlative index is provided by Diewert (1976) or 
Fixler (1993).
Caves, Christensen and Diewert (1982), build on Diewert’s original study 
demonstratmg that the Tomqvist input ind«c is exact for the geometric means o f two 
Malmquist Input Indices when the two underlying frmctions are both translog (not 
necessarily homogeneous) with different parameters. Them foldings hnply that the
Reproduced with permission o fthe copyright owner. Further reproduction prohibited without permission.
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Tômqvist hiput hidex is superlative m a considerably more general sense than shown 
originally by Diewert, (1976).
Prior to this work, comparisons based on econometric estimates of the underlying 
structure of production were considered to be superior to comparisons using index 
numbers. The main reason for this preference rests on the belief that index numbers are 
only consistent when highly restricted structures o f production are used. Caves, 
Christensen and Diewert (1982) show this conventional wisdom to be erroneous. By 
conducting an analysis ofthe fundamental theorems for different and general stmctures 
o f production, they demonstrate that index numbers are effective when used in analysis 
with highly unrestricted or general stmctures of production. However, econometric 
estimations are still required to measure the substitution and scale properties o f the 
underlying production technology when implementing an index number approach.
Subsequent studies have used modified Malmquist or Tomqvist index numbers to 
measure productivity in service sector industries. Fixler and Zieschang (1993), for 
example, draw fiom the fundamental theory of the Tômqvist index to evaluate relative 
productivity in banking. Them study focuses on the estimation of changes m productivity 
after an observed wave of bank mergers in the late 1980’s. They develop a superlative 
multilateral productivity mdex that allows them to compare the relative productivity of 
different banks. They do this by explicitly accounting for efficiencies gamed due to 
economies of scale
The problem o f econometric estimation o f the substitution and scale parameters 
dominated the debate on the use o f md«c numbers in productivity analysis. To avoid the 
problem Bjureck and Gustafsson (1992) and Bjureck (1996) apply a non-parametric
Reproduced with permission o fthe copyright owner. Further reproduction prohibited without permission.
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Malmquist methodology to the insurance and day care center mdustries in Sweden. They 
demonstrate that the traditional definition of the Malmquist productivity index incorrectly 
measures productivity in the presence of variable returns to scale.
Caves, Christensen and Diewert (1982) demonstrate that the Malmquist 
productivity index can also be calculated fiom the ratio o f the Malmquist output quantity 
index and the Malmquist input quantity index. Caves, Christensen and Thretheway
(1981) pioneered the application o f this methodology in the study o f multilateral Total 
Factor Productivity in the U.S. trunk air carriers. Berg, Forsund, Hjalmarsson and 
Souminen (1993) used this method to analyze banks in the Nordic countries. Bjurek, 
Kjulin and Gustafsson (1992) applied it to the day care service industry. Bjureck (1996) 
used the methodology for a study ofthe government public insurance sector. Recently the 
approach has also been applied to macro data by Fare, Grosskopf and Norris, (1997). 
However, there are no studies that apply this methodology to the hotel-casino
I use the methodology introduced by Caves, Christensen and Diewert (1982) to 
estimate a superlative multilateral productivity index of the Tomqvist type. The 
methodology allows me to evaluate relative productivity, and changes on the relative 
productivity in the hotel-casino mdustry in Clark County. I estimate the implied 
substitution and scale parameters for the industry using a Cobb-Douglas production 
fimction.
Reproduced with permission o fthe  copyright owner. Further reproduction prohibited without permission.
CHAPTER m
DESCRIPTION OF THE EMPIRICAL MODEL AND DATA
Description ofthe Empirical Model 
To estimate relative productivity in the hotel-casino industry I apply the model 
developed by Caves, Christensen and Diewert (1982). The relative efficiency index is 
derived by taking the ratio of a relative output index to a relative input index. The index 
is multilateral of the Tômqvist type and thus compares each hotel-casino group with a 
hypothetical reference firm. This mdex approach requires a value for the elasticity of 
scale present in the technology of production. To estimate this value I assume a Cobb- 
Douglas production fimction for the hospitality industry.
In general terms, the measurement o f efficiency is defined as the distance between 
the production fix)ntier o f an individual firm and fix)ntier o f a reference firm, or in this 
study the market as a whole. I measure this distance as relative productivity. The relative 
input and output mdexes are Tômqvist indexes between a group ofhotel-casmo 
properties m Clark County and an hypothetical hotel-casino calculated as the average of 
all the hotel-casino properties in the county. In this approach the indmces are the weighted 
geometric means o f the ratio of the relevant quantities for a specific sub-group o f Clark 
County properties and all the properties in the county, where the weights are the shares o f 
revenue or costs for the output and input indmces respectively.
14
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The compares the input of two groups o f firms. This achieved by calculating the 
amount by the inputs o f the larger group of firms would need to be deflated so that it 
could produce the output level o f the smaller firm. Having allowed for discrete changes 
in inputs and outputs, it is no longer necessary to think in terms of two groups of 
companies. I extend the analysis to one single group of companies along a time 
dimension, where I compare the same group’s output fiom one period are compared to a 
base period.
The Tomqvist methodology for relative productivity compares the inputs and 
outputs between a group o f firms a and 6. Both groups o f firms are assumed utilize the 
same input vector to produce similar output vectors. It is also assumed that each firm is 
operating within its production possibility fiontier. Caves, Christensen and Diewert 
(1982) demonstrate that the input and output indexes are the maximum parameters that 
deflate (or inflate depending on the size and order of the entities compared), the input 
vector of the group of a hotel-casino a, onto the surface production o f the group of hotel- 
casinos bJ
The Tomqvist formula is used to create the input and output indexes, hi this 
setting the multilateral output index ofhotel-casmo a, relative to hotel-casino 6, is 
given by the following equation:
(I)
 ^For a complete analysis o f the methodology refer to Caves, Christensen and Diewert
(1982); or Fbder and Zieschang (1993).
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where the factions in. the first bracket represent the output share o f each individual 
output i relative to the total output produced by the hotel-casinos a and b. The parameter 
U mdicates the contribution to output of each /  possible service products offered by the 
group of hotel-casinos. The second term in brackets represents the difference in the 
quantities produced of each output type i, fiom /  possible types of outputs for each hotel- 
casino.
The Relative Output Index calculated fiom Equation I reflects the output quantity 
of hotel-casino a relative to the output of hotel-casino b. If both hotel-casinos, a and b, 
have the same level o f output, the relative quantity index equals to 1. In the case that 
hotel-casino a ’s output is greater than hotel-casmo b*s output the relative quantity index 
will be greater than I. Finally, if the output of hotel-casino a is smaller than the output of 
hotel-casino b, the relative output index will be less than I.
The same approach used to construct the index for outputs is also used to 
construct a corresponding input index P ^). The only difference is that I now substitute 
the shares of outputs for shares of mputs, and the quantities o f output for the quantity of 
inputs. After these changes, the Relative hiput Quantity Index formula is;
1 N
InZ"" = - T  
2 ^
«  ,
w“x“
[inx^-Inx^J
(2)
In this equation n is the md&c of the N  inputs, w each input’s price and x is the 
quantity o f inputs. The fiactions in the first bracket represent the input cost share o f the 
n"* input The second term in brackets represents the differences m the quantity used by 
each individual input by the two hotel-casmos. Asm the case o f outputs, the Relative
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Liput Index mdicates the quantity of inputs used by hotel-casmo a relative to the quantity 
o f inputs used by hotel-casino b.
The Tdmqvist methodology inflates or deflates the vector o f inputs and outputs 
for the two compared groups o f hotel-casino properties. When increasing returns to scale 
are present, the percentage change in inputs required to equalize the firms output vector is 
less than the percentage difference in the input vector. This implies that the Tdmqvist 
Relative Quantity Index must be corrected to reflect the difference in size, by each o f the 
two hotel-casinos. The Tdmqvist methodology achieves this objective by introducing the 
elasticity o f scale parameter adjusting in the calculation of the shares o f inputs, and 
develops the equation for the correction factor (r) as follows:
- i t W X W X
- I n ^ J
(3)
Note that the factor r  is the Tdmqvist Relative Input hidex with the shares 
multiplied by unity minus the degree of returns to scale (g). However, the importance of 
the scale factor depends not only on the degree o f returns to scale, e, but on the input 
differences between the two hotels. The nature o f the correction factor can be inferred by 
the mathematical sign that it takes for different degrees of returns to scale. If the degree 
of returns to scale is I, constant returns to scale, the correction foctor r  becomes zero. 
However, in the presence o f mcreasmg returns to scale, f> I, The correction factor 
becomes negative, and for decreasmg returns to scale, f  <1, the factor becomes positive.
The reason for this pattem is that when comparing two hotel-casinos when 
mcreasmg returns to scale, the relative change m inputs that is required to equalize the
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levels of outputs is less than the relative diSërence in outputs. In the case of decreasing 
returns to scale the correction factor will accomplish the opposite effect; since it requires 
a greater change in the quantity of inputs than the difference in the outputs. The effects of 
the correction factor, r, could be better understood when introduced in the equation for 
the Relative EfGciency hidex. The Relative Efficiency hidex is the ratio o f the Relative 
Output Index to the Relative Input Index plus the correction factor r. Using Equations 1, 
2, and 3 this relationship is expressed as:
p îy î . pf yf  
p “y \
‘ y «
2 T w“x“
[in y f-ln y f]
[ ln < - ln x ‘ ]
[inx^-lnx;^]
slnF(y,y,y,y)-lnjr(}/,w/',x'',x^) + r(M/',M/',x',x*,g',g^ ).
(4)
The objective of the model is to compensate small companies with larger 
quantities o f inputs, since outputs are growing faster than inputs when economies of scale 
are present. An example is provided to clarify the nature of the adjustment being 
proposed. Table I introduces two companies, A and B. Both companies are in an mdustry 
that experiences increasing returns to scale, and they both produce and use the same 
amount o f outputs and mputs in the first period in thne.
However, for the second period Company B doubles the amount o f inputs used, 
while Company A maintams its same size, hi the presence o f increasing returns to scale.
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Company B*s output will more than double. Table 1 illustrates this change; Company A 
maintains the same level of inputs in both periods, (1), while Company B increases inputs 
fiom I to 2. Outputs for Company A remain constant at I. However, outputs for 
Company B increases fiom 1 in the first period to 2.3 in the second period. The relatively 
fast growth in output represents the benefits finm economies of scale.
Table 2: Example Use o f the Adjustment Factor
UNADJUSTED FOR SCALE
Output Input Scale Relative
Year Index Index Adjustment Efficiency
Factor Index
Company A 1990 1.00 1.00 1.00
1991 1.00 1.00 1.00
Company B 1990 1.00 1.00 1.00
1991 2.30 2.00 1.15
ADJUSTED FOR SCALE
Output Input Scale Relative
Year Index Index Adjustment Efficiency
Factor Index
Company A 1990 1.00 1.00 1.00 1.00
1991 1.00 1.00 1.00 1.00
Company B 1990 1.00 1.00 1.00 1.00
1991 2.30 2;00 0.87 1.00
Table 2 presents the relative efficiency estimates. While firm A’s efficiency 
measure remains constant fhm B’s increases when economies o f scale are unaccounted 
for. Inclusion o f the adjustment factor, however, compensates for the “savmg^ m mputs
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that company B experienced because of economies of scale. The bottom panel o f Table 2 
shows that once economies o f scale are controlled, relative efficiency is the same for both 
companies A and B. ^
The Efficiency (£ ^  ) parameter measures the relative productivity o f hotel-casino 
a, with respect to hotel-casino b. The Relative Efficiency Index introduced in Equation 4, 
defines a binary comparison, since it states the relative efficiency between two hotels, a 
and 6. The introduction o f any third hotel, say m, results in three bilateral comparisons 
that do not satisfy the transitivity requirement. However, we can achieve transitivity with 
the construction of a hypothetical average hotel-casino that would take the place o f the 
reference hotel-casino b.
To create a hypothetical reference hotel-1 compute an output index for the market 
average. To calculate the average of the input's shares for the hypothetical reference term 
the following formula is used:
St, — -------------
* N
(5)
Where 5“*, in Equation 5, is the average o f the revenue share for each individual 
output k  for the total of outputs produced. Similarly, I calculate the average quantities for 
of output yi produced by each o f the group of companies. Where yi is the quantity 
produced by each output for each group of companies. With this information I obtain the 
average quantity produced in the market, which represents all groups o f hotel-casinos, for
Remember that the indices are calculated in natural logarithmic form, so that 0.87 scale 
factor is a  negative number, (-0.13).
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each year in the analysis. The quantities used by the reference hotel-casino can be 
summarized by the following equation:
N
For the analysis of inputs I need to also estimate the reference terms for the 
market as a whole. These terms are the average o f the inputs cost shares instead of 
revenue shares and the average o f the total quantity of inputs instead of quantity of 
outputs. The input cost shares are obtained fiom the ratio o f the compensation for an 
individual factor of production to the total compensation for factors of production. The 
average o f each input cost share is calculated fiom the observations on all groups of 
hotel-casinos in each year. The following equation summarizes this procedure.
(6)
iV
(7)
Now I need to define the reference term for the quantity used of each factor of 
production. Similar to the previous calculations, I define the reference parameter o f the 
input quantities as the average o f the amount o f each factor of production used by each 
group o f hotel-casinos in each input category x*. This calculation is presented by the 
following equation:
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f  r
____
I n x * = ^ ------
iV
(8)
The calculation for the Relative Efficiency is performed in two distinctive forms. 
First I estimate the Relative Efficiency hidex, (Equation 3), relative to the hypothetical 
reference company. This index reflects how the different groups o f companies compare 
to the hypothetical company. The index indicates whether a group o f hotel-casinos 
exhibit an efficiency level equal, superior or inferior to the efficiency level of the 
hypothetical hotel-casino, which may be viewed as the standard market practice.
The second index calculated is a time-chained Relative Efficiency Index. This 
index compares each group of companies to its own individual value for 1990. Note that 
the hypothetical reference is not used on this analysis. The reference term in this analysis 
is each group of hotel-casinos’ level of efficiency in 1990. This index indicates Relative 
Efficiency of each group o f hotel-casinos relative to itself in 1990. This approach allows 
me to estimate a time trend index for the average of all hotel-casinos, and measure 
efficiency over time.^
I proceed now to the estimation of the degree of returns to scale for the Clark 
County hotel-casino industry. The approach requires an estimate o f the elasticity o f scale 
present in the technology o f production. The parameter is estimated by assuming a Cobb- 
Douglas production function. I estimate this equation in logarithmic form as follow;
 ^For the calculation of this Relative Time Efficiency Index we used the same Equation 3. 
However all parameters denoted as b should be substituted by b~I990\ which represents 
the values that each group o f companies, a, had in the year 1990. This procedure will 
anchor the efficiency index m that year; thus, the Relative Time Efficiency Indec for each 
group o f hotels in year 1990 will be one.
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I n f  = a+ûrIn/. + yffIn.K'.
(8)
Here the variables L and AT are the labor and capital mputs, respectively. I estimate 
this equation for output elasticities a  and The sum of the output elasticities is the 
elasticity of scale implied in the production function as follows:
e  = a  + p.
(9)
The elasticity of scale indicates whether the mdustry is characterized by 
increasing returns to scale ( f  >1), decreasing returns to scale (g<l), or constant returns to 
scale (g= l). Constant returns to scale is the null hypothesis.
Description o f the Data
The data used for the estimation of the productivity index was collected fiom the 
Nevada Gaming Abstract, which is published by the Nevada State Gaming Control 
Board. This publication reports information finm the licensed casinos for the fiscal years 
ending in June JO"* of each year. To maintain confidentiality, data for each hotel-casino 
are aggregated into a total for the reported localities.
The seven hotel-casino groups of properties for the Clark County are Boulder 
“Strip” properties, Laughlin properties. Downtown properties with gaming revenue less 
than 12 million per year. Downtown properties with gaming revenues of more than 12 
million per year. Las Vegas “Strip” properties with gaming revenues o f less than 72 
million per year, and properties with more than 72 million of revenues per year. The last 
group is called the balance o f Clark County, and mcludes all those properties in the
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county that are not in the geogr^hical areas mentioned above. These are properties in 
Green Valley, Henderson and North Las Vegas.
The dollar values reported in this publication as revenues were then corrected for 
inflation using the U.S. Department of Labor, Consumer Price Index, (CPI), into constant 
1990 dollars. The dollar values collected as the inflow o f capital, or mvestment, was 
corrected for inflation using the Gross Private Domestic Divestment, chained type price 
index fiom the U.S. Department of Commerce.
Four measures of revenue are used to compose the output index.*° Twenty-two 
input variables used to create the input index. These can be classified as expense and 
payroll variables. These variables include general operating expenses for energy, 
marketing and rent. They also include expenses particular to individual departments, such 
as bad debt expenses and gaming taxes levied on the casino department. The payroll 
variables are the total spent on payroll and related expenses, with the same breakdown by 
operational departments used in defining the revenue variables.
A special mention must be made about the measurement of the cost of capital.
The input index is calculated with the dollar value and shares o f all inputs incurred by the 
hotel-casmo properties in each group. A variable is required to account for the implied 
cost of capital o f each group. The implied cost o f cqiital is not as evident as the cost of 
labor or other inputs. The cost of capital is estimated using the reported data on plant 
assets and investment.
The revenue generating departments are Casino, Rooms, Food and Beverage and the 
composite department “Others.”
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Estimation of the Tdmqvist Relative Efficiency Index
In this section I describe the calculations used to estimate the Tdmqvist Relative 
Productivity hidex, beginning with a review the formulas and the parameters needed to 
estimate this index. Following this review I introduce a detailed description o f the data 
transformation used to estimate each o f the necessary parameters. The discussion that 
follows refers to results reported in Appendix A, which include a series of tables that 
present the results o f my calculations.
Indexes Used
The construction of the Tdmqvist Productivity Index consists of the calculation of 
three index numbers. The ffist index number is a Relative Input Index number. Next I 
compute a Relative Output Index. Finally I compute an index number to adjust for 
differences in productivity that originates fiom differences in firm size. This final index is 
important when economies or diseconomies of scale are present. Each of these indexes is 
a Tdmqvist Relative Index.
The Tdmqvist Relative index methodology compares inputs or outputs for a 
company, or group o f companies overtime. It is also possible to compare each group of 
companies with another. However this procedure does not allow for transitivity in the 
analysis. In order to achieve this objective I create data for a hypothetical company that 
represents the market average. This procedure allows the transitive comparison between 
the different groups o f companies.
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The Tdmqvist Productivitv Index Methodology 
The Tdmqvist Relative Efficiency Index as developed by Caves, Christensen and 
Diewert (1982) is commonly written as:
[in y f-ln y f]
i t
«  , 
w“,r“
[ln x :-In x ‘ ]
w*x'
[lnx“ -In x ‘ J
(10)
Where E  denotes the relative efficiency between two companies, or groups of 
hotel-casinos, a and 6, given the vector o f inputs (x,) o f each company, and its outputs 
(yi). The parameters pi represents the price of each output. The parameter w„ represents 
the price o f each input. The first line o f the equation above denotes the Relative Output 
Quantity Index, (/n f ) ' \ the  second line represents the Relative Input Quantity hidex (In 
X)^^. The ratio o f these two indices represents a measurement o f efficiency.
The third line in the equation mtroduces the necessary modifications to account 
for differences in productivity originating fiom differences m firm sizes. The Relative 
Efficiency Adjustment Factor, denoted r, is the index number created to adjust for 
differences in productivity that are due to economies o f scale.
"  See Equation (I) fiom previous section. 
See Equation (2) fixim previous section.
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Calculafion of the Tdmqvist Output hidex 
In order to calculate the index of relative output between each group to the market 
average it is necessary to estimate a series of indeces to account for the amount of output 
that each group o f companies produces. In addition, I also compute each output’s the 
share of revenue for each individual group. I use lower case letters to denote the input 
and output quantity indexes.
The calculation o f the Tdmqvist Relative Output Index is obtained from the first 
line in equation 11. This formula is:
lny“^ = i y
2 Y
PÎyî PiVi
p ‘y ‘ f Y
[inyf-lnyfj
(11)
The first term in the first bracket represents the share o f revenue for each type of 
output (i to I) out o f the total revenue generated by each group of companies (a and b). 
The second term in that same bracket represents the share o f revenue for each type o f 
output for the reference company, which may be the same company’s data on the 
preceding year.
Substitute s,- for the revenue shares as in Equation 12:
^ f
(12)
In the hotel-casino industry outputs are divided mto the following categories: 
Casino Operations, Room Division, Food & Beverage, and "Others ’, which aggregates 
mmor revenue producmg departments. From this information I obtam the respective 
share of output, for each o f the four types o f outputs, in relation with the total revenue. In
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Table A -I, I list the total revenue generated by each o f these four categories. The 
respective average for each group o f companies in the Clark County hotel-casino market 
is also included. In Table A-2,1 introduce the shares o f revenue for each type o f output 
for all the groups o f companies and for the market average. The factor share of total 
revalue is the parameter s, for each group of properties.
For the second term in brackets in Equation 12,1 measure the quantities produced 
for each type of output (y,). I construct indoces of quantity for each category of output. 
For casino output, I adjusted casino revenue by the Consumer Price Index, CPI, and 
estimated the average real revenue for the groups o f properties in the market. The index 
o f casino output is then constructed by dividing each year o f revenue by the 1990 
market’s average. The procedure is similar for the Food and Beverage and “Other” 
outputs. The creation of the Room Department output index uses total number o f 
occupied rooms instead of the Room Department revenues. The results o f these 
calculations are presented in Table A-3. The quantity o f output indexes are then used for 
the calculation o f the of the Tdmqvist Output hidex using Equation 12. The results of 
these calculations are presented in Table A-17 and A-I8.
Calculation of the Tdmqvist Input hidoc 
The estimation of the input indoc is very similar to that o f the output index. 
However, in this case there are three major inputs; Labor, Materials and Capital. The 
different characteristics of each o f these types requhe that they be addressed individually. 
Furthermore, I need to adjust the Tdmqvist Relative Input hidex for changes in 
productivity generated by economies o f scale.
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The formula used for the calculation o f the Tdmqvist Input Index, yet unadjusted 
for scale, is the second line in Equation 11 ; which is:
(13)
As in the previous case for the output index, the &st bracketed term in the 
formula represents shares o f total factor payments for the inputs of production for each 
group o f firms and for the market reference. The second bracketed term represents 
quantities that each group o f hotel-casinos uses for each input category, as well as the 
market reference.
Now substitute in Equation A-4 the first bracketed term for the respective shares 
of total factor payments with the symbol o, for the groups of hotel-casinos a and b. Then 
the following simplified version of Equation 13 is obtained;
^  i
(14)
The parameters in Equation 14 are the shares of factor payments for each group of 
companies and the market average in the first bracketed term; as well as the quantities 
used by each group o f companies for these three factors o f production on the second 
bracketed term. Each one o f the factors of production will be adrhessed in this section 
individually.
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Labor Input
Labor inputs and compensation for labor are calculated from the data reported in 
the Nevada Gaming Abstract. The yearly average number of employees for each group of 
companies was compiled, as well as the total dollar amount paid to these employees 
which includes wages and fringe benefits. The expenditures on wages were deflated 
using the implicit Gross Domestic Product (GDP) Price Deflator in order to eliminate 
distortions from inflationary trends.
From the total number o f employees in each group of companies I obtained the 
market average number o f employees for each year. I then constructed an index of labor 
input by dividing the number o f employees for each group of companies in each year by 
the 1990 average number o f employees. The variable LQt denotes labor quantity in year r, 
and NEMt denotes number o f employees in year t, for each group o f hotel-casinos, 
respectively. Finally, NEA Vt denotes the market average number of employees on year t 
for each group of hotel-casinos. The components o f the labor quantity index for each 
group o f companies and the market average are:
NEAV,^ NEAV,^ NEAV,^
(15)
I calculate the labor mput indoc for each of the group of companies in the 
analysis, and for the average o f the market as the reference term. The results o f these 
calculations are presented m Table A-4. The amount o f total compensation for labor 
inputs is also reported in this table.
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MatCTÎals hiput
Materials input represent all those expenditures incurred by each o f the groups of 
companies each year for the normal operation o f the properties. I aggregated all these 
expenses into one figure for each year in the study to obtain total expenditure on material 
inputs. I divide the total materials expenditures for each group of companies by the GDP 
Implicit Price Deflator in order to obtain the materials quantity used for each group of 
hotel-casinos.
The materials quantity index was obtained by dividing the deflated expenditures 
on materials each year by the 1990 average for the whole market. The process is similar 
to the one used in the creation of the labor quantity indoc. We denote materials expense 
on year t  for each company as: MEX,. The average material expense for the market is 
MEXMt for each year L The materials quantity index, MQt, for each year t, is then 
computed by the following formula:
MEXM^  ^ MEXM^  ^ MEXM^^
(16)
Equation 16 was used to estimate the materials quantity index for each group of 
companies and for the average market values. The results of these calculations are in 
Table A-5. The deflated materials expense is also presented on this table.
Capital hmnts
The analysis of capital inputs requires the use o f two theories. I use the Perpetual 
Inventory Model (PIM) to calculate the quantity o f capital used and the C o ital Asset 
Pricmg Model (CAPM) to calculate the price o f capital inputs. The PIM has been used
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before in estûnation o f productivity. The most hnportant advantage o f this model is that it 
removes embedded perpetual inflation that would otherwise misconstrue the 
measurement o f capital. The PIM is used to develop a constant dollar capital stock. The 
nominal dollar level o f capital stock is introduced in the first period o f the analysis, and 
referred to as the “benchmark” capital stock. Reducing the previous period capital stock 
with an estimated depreciation rate and increasing it with the addition of plant mvestment 
adjusted for inflation incurred m each year leads to the capital stock for the next period. 
This process is represented in the following equation:
AT, = ( ! - % _ , + 4
(17)
The parameter K( denotes the capital stock level in year r. The parameter d  is the 
depreciation rate used to adjust the previous year’s capital stock. The parameter/, 
represents the level of plant capital mvestment additions in year r. The implied 
depreciation rates for each group of hotel-casinos are estimated by dividing each year’s 
depreciation dollar amount for each group by the total physical plant in use on that same 
year. The average depreciation rate for each group of hotel-casinos is used to obtain a rate 
o f depreciation for the period 1990 to 1998. The results of these estimations are 
sununarized m Appendix A, Table A-5.
The benchmark capital stock is derival for each group o f companies with the 
1990 physical plant assets plus the accountmg depreciation for that year. For this analysis 
land assets are omitted fiom total assets to obtain the total on physical plant The capital 
additions, or investments, are estimated by subtractmg physical plant minus depreciation
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for each year from the physical plant in the next year of the series/^ I denote physical 
plant in each year as and depreciation in year t as DEPt. The formula for 
mvestment (/,) can then be summarized in the following equation;
(18)
The estimated capital additions to the capital stock are in nominal dollars for the 
year in which they take place. It is therefore necessary to adjust our estimations to control 
for inflation. 1 deflate the capital addition to 1990 dollars with the Gross Private 
Domestic Divestment chained price index from the U.S. Department of labor. The capital 
addition estimations and the deflation calculations are presented in Table A-7.
These estimates are then applied to equation A-S, for the estimation of the capital 
stock, K f The results o f these calculations are presented in Appendix A, Table A-8. The 
quantity index for capital is calculated from the obtamed capital stock in the same manner 
as the labor and materials input indices were estimated. The capital input quantity in year 
t is denoted with KQt, while AKQt represents the average capital quantity for the market. 
The formula for the capital quantity indoc, KQI^ is:
A K Q , ^ ' A K Q , ^
(19)
Christensen and Jorgenson (1969) suggested this methodologf for the measuremoit 
real capita inputs.
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The CAPM is used to obtain the rental price of capital for each of the groups o f 
firms in the study. The model estimates the rate o f return demanded by investors for 
capital investments. It specifically accounts for both: (1) the price-value of money, and 
(2) a risk premium, which depends on the individual risk characteristics of an industry 
with respect to the overall capital market. The formula that represents this model is:
(20)
The parameter r* denotes the implied rate o f return for the hotel-casino industry. 
The parameters /yand denote the rate o f return for risk fiee investments and for the 
overall capital market as a whole. Beta (fi) represents the relative risk of an individual 
type o f company with respect to the capital market. Beta is defined as the sensitivity o f a 
company’s return to the market portfolio. Beta can also be defined as the volatility o f an 
individual stock’s price with respect to the market volatility. A beta value of I behaves 
exactly as the market, which mdicates that, the return on a stock, or investment, is 
perfectly correlated to the market as a whole. Beta values greater than I mdicate that the 
stock value fluctuates more acutely than the market Beta values that are less than 1 
indicate that the fluctuations are less sharp than the market’s fluctuations.
For this analysis, I use an average o f the reported betas for seven publicly traded 
hotel-casinos. This data is summarized in Appendix A, Table A-9. The Standard &
Poor’s Stock Market Encyclopedia reports this data published in the fall of 1998. S&P’s
hi financial terms the price-value of mon^r refers to the required rate o f return 
demanded by a rational investor at a  zero risk level.
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betas are computed by the Standard & Poor’s Compustat Services and are available for a 
stock with at least five years of trading history. Sixty month-end prices are used to 
calculate the beta values. The S&P 500 Stock Price Ladoc is used as a proxy for the 
“market as a whole.” It is also important to mention that the beta values reported by the 
S&P Compustat Services include dividend payments in their beta calculations.
The return on the S&P 500 Market Index is used as the estimate for r»,, the rate of 
return for the market. The risk firee rate o f return, /y, is proxied by the 30 years Treasury 
Bonds. The selection of this bond is based on the notion that hotel-casino assets are 
characterized by buildings and facilities that are considered to have a similar life span as 
the 30 years Treasury Bond. The estimates are used to calculate the cost of capital for 
each year and group of companies. These calculations are presented in Table A-IO and 
Table A-11, both in Appendix A, presents the results of the input share calculations.
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RESULTS OF THE RELATIVE EFFICIENCY ANALYSIS 
The first step in the development o f the productivity index is the estimation of the 
elasticity of scale for the mdustry. I estimated this parameter using equation 11. The 
relevant measures are total payroll for the labor input and total assets for the capital input. 
With these variables I obtain a panel data with seven different groups o f properties for 
nine years, for a total of 63 observations. In order to correct for heteroskedasticity, I 
estimated the Cobb-Douglas equation with the variables weighted by the amount of 
assets.^^ This procedure allowed me to estimate the least square regression for the 
production fimction. The results o f the estimation are summarized in Table 3.
Both, Chow and F tests were conducted to determme if the scale elasticity is 
significantly different fiom one. Each o f the output elasticities is significantly greater 
than zero and significantly less than one at the one-percent level o f confidence. The sum 
of the output elasticities is significantly greater than one. Which leads us to conclude that 
there are economies of scale in the Claik County hotel-casino industry. The elasticity of 
scale in the industry is approxnnated by 0 J96  + 0.848 = 1.244. To check the validity 
o f this estimation I conducted a Wald test M th this test I evaluated whether the implied
This transformation also proved useful in correcting for serial correlation in the sample. 
The Durbm-Watson test statistic became msignificant at the 5% confidence leveL 
allowing us to accept the null hypothesis that serial correlation is equal to zero.
36
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elasticity o f scale value is significantly different than one. The results o f this test mdicate 
that the total addition o f the parameters a  and P is significantly different than one at the 
1% confidence level. I can consider then that there are economies of scale in the Clark 
County hotel-casino industry, and use the estimated elasticity of scale value for the 
calculations o f the Tdmqvist Scale Adjustment Factor.
Table 3: Estimation of the Cobb-Douelas Production Function Parameters:
Variables Coefficients
Assets 0.39593
(15.3995)***
Labor 0.84794
(21.9560)***
Intercept 0.80109
(10.5745)***
R-squared 0.9568
Adjusted R-squared 0.9553
F-statistic 653.3843***
Durbin-Watson 2.17**
Wald Test 16.6465***
Chi-square
(P-Value) (0.00013)
Denotes significance at ttie 10%, 5% and 1% 
respectively.)
Equation 1 was used to compute the Tdmqvist Relative Output and Equation 2 
generated the Tdmqvist Relative hiput Indoc. The ratio of these indexes provides the 
measurement o f efficiency, corrected with the scale factor finm Equation 3. If  we 
arrange the hotel-casinos according to this number, £ ^ , in descending order we will 
obtain a ranking o f the industry areas fix>m the most productive to the least productive.
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The higher the value of the more efficient the group o f properties a is, with respect to
the mdustry average b, which is used as the reference group. The results o f these 
estimations are introduced in Table 4 and illustrated in Figure 4.
Table 4: Market Relative Efficiencv Index for each Group of Hotel-Casinos
Year
Area 1990 1991 1992 1993 1994 1995 1996 1997
Balance of C. C. 132.7% 85.5% 99.8% 104.9% 116.7% 106.9% 1132% 109.9%
Boulder Strip 155.6% 139.3% 139.2% 108.8% 121.7% 126.4% 122.4% 124.0%
Downtown 
(Less than 12 Mill)
198.6% 157.8% 174.0% 201.0% 260.8% 253.3% 295.9% 309.7%
Downtown 
(More than 12 Mill)
110.4% 92.0% 94.7% 96.7% 120.1% 96.3% 1132% 120.9%
Laughlin 107.8% 96.4% 82.4% 103.6% 135.6% 126.8% 136.5% 131.0%
Las Vegas Strip 
(Less than 72 Mill)
88.1% 80.7% 912% 94.4% 101.8% 90.3% 1142% 114.4%
Las Vegas Strip 
(More than 72 Mill)
74.0% 69.7% 682% 56.8% 72.6% 73.8% 73.1% 702%
All Downtown 107.7% 89.8% 92.7% 95.2% 118.7% 96.1% 113.3% 120.8%
All Las Vegas Strip 67.1% 63.3% 64.1% 55.5% 69.3% 69.0% 70.7% 68.5%
Ali Market 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
The results measure the relative efficiency, and thus productivity, o f each group 
of hotel-casmos in Clark County, relative to the industry as a whole. The adjustment fer 
scale economics allows me to compare efficiency in the use of inputs among companies 
o f different sizes, h i this contact the Tdmqvist relative efficiency mdex provides a good.
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indication of how well the inputs are being used for a given level o f output relative to the 
characteristics and practice o f the market as a whole, hi other words, the Tdmqvist 
Relative Efficiency hidex indicates the levels o f managerial and technical efficiency 
among the compared groups relative to the market average.
Figure 4: Market Relatwe Efficlecncy for 
L.V. Strip Hotel-Casmos
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The time series analysis shows the change in efficiency that the different groups 
of properties have experienced since the beginning of the decade. If a sector exhibits an 
efficiency rate o f 100%, this means that the sector is as efficient as the market average or 
hypothetical hotel-casino. Values above or below, mdicate sectors that are more or less 
efficient than the market, respectively.
The results demonstrate that the properties located on the Las Vegas “Strip” with 
revenues o f more than $72 million have the lowest relative efficiency for Claik County’s
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Figure 5: Market Relative Efficiecncy for 
Boulder Strip and Balance of Clark 
County
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Figure 6: Market Relative Efiiciecy for 
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hotel-casîno industry. The smaller properties in the Las Vegas downtown area properties 
with less than $12 million) ecperience the highest relative efficiency o f all the sectors in 
the county. These results should not be surprising. It could be expected that properties of 
greater size are more difficult for management to operate efficiently than smaller 
properties.
It is interesting to note that while the relative efficiency o f the Las Vegas Strip 
properties have remained fairly constant for the time period analyzed* the other groups 
are experiencing more variability. The hotel-casinos in the Boulder Strip have experience 
negative trends in relative efficiency.
The properties in the Boulder Strip area started the decade with a high Market 
Relative Efficiency Index, 155.6%, more than the average o f the industry as a whole. 
Subsequently, it steadily fell to a relative productivity level o f 122.4% in 1997, however 
still above the market average efficiency. At the same time, the Balance o f Clark County 
properties began the decade with a higher than average Market Relative Efficiency Index, 
132.7%, but fell to 85.5% and 99.8% for 1991 and 1992, respectively. Finally, they 
reversed to a positive trend in the year 1993 to finish the analysis with a Market Relative 
Efficiency hidex of 109.9% in 1997. The properties in Laughlin, present a pattern similar 
to the Balance of Clark County. Laughlin started the analysis with an above average 
Market Relative Efficiency hidex, at 107.8%. It then declined in years 1991 and 1992, 
but reversed to a positive trend in 1993 to finish the study in 1997 at a Market Relative 
Efficiency hidex o f 131%.
This analysis is very useful in ranking the groups of hotel-casinos by efficiency 
levels relative to the market average as a reference point. However, since the maricet
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average is changing over time because o f increases in outputs and inputs fiom all the 
companies, it would be interesting to evaluate the productivity^ changes over time. I call 
this indec the Time Relative Efficiency Index, which was calculated for each group of 
hotel-casinos relative to the efficiency level experienced by each group in the base year 
1990. This index shows the time trend of efficiency for each group and for the market as 
a whole, but it is not transitive for comparisons across groups. The year 1990 is the
base year for each group of properties, (the reference term), and thus shows a relative 
efficiency to itself of 100% in the year 1990. The results o f these calculations are 
presented in Table 5 and graphed in Figures 7,8 and 9.
Figure 7:Tlme Relative Efficiency for
w y  _
130.0% 
120.0% J 
110.0%
^ 100.0%
I  90.0%
S 80.0%
“  70.0%
60.0%
50.0%
1990 1991 1992 1993 1994 1995 1996 1997 j 
Years
.Las Vegas Strip 
.A ll Market
.Las Vegas Strip 
.A ll Las Vegas Strip |
Transitivity m the comparison is lost because each group has a different reference term, 
the input and output values rachibited in 1990, which are different for each group.
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The market as a whole has experienced a decline in relative productivity between 
1990 and 1997 from 100% to 74.3% A similar pattern is revealed by all o f the groups. As 
they grow over time, they become less efficient. However, we must remember that the 
Time Relative Efficiency hidex is corrected for scale efficiencies, so that the results of 
my calculations exclusively indicate the level of managerial and technical efficiency. 
These results support the argument that, as the market grew in size over the period of this 
study, it lost technical efficiency.
Table 5: Time Relative Efficiencv for each Group o f Properties (1990=1001
Year
Area 1990 1991 1992 1993 1994 1995 1996 1997
Balance of C. C. 100.0% 712% 842% 84.5% 702% 67.5% 62.1% 572%
Boulder Strip 100.0% 100.7% 100.5% 75.1% 62.5% 69.1% 56.6% 54.4%
Downtown 
(Less than 12 Mill)
100.0% 80.1% 85.9% 98.3% 98.9% 98.0% 912% 89.5%
Downtown 
(More than 12 Mill)
100.0% 93.5% 96.0% 94.5% 88.9% 72.4% 72.6% 74.1%
Laughlin 100.0% 99.7% 89.8% 105.0% 104.4% 99.0% 94.3% 83.3%
Las Vegas Strip 
(Less than 72 Miii)
100.0% 102.6% 117.3% 1172% 94.5% 87.2% 95.1% 87.9%
Las Vegas Strip 
(More than 72 Mill)
100.0% 105.3% 105.9% 84.6% 82.9% 87.4% 75.1% 67.6%
All Downtown 100.0% 932% 95.7% 94.9% 89.7% 73.7% 73.9% 75.3%
All Las Vegas Strip 100.0% 105.6% 109.3% 90.7% 86.7% 89.9% 79.0% 71.7%
All Market 100.0% 110.9% 111.5% 109.6% 86.4% 87.9% 79.6% 74.3%
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Figure 8: Time Relative Efficiency for 
Boulder Strip and Balance of Clark 
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These results hnply that technical efficiency in all the analyzed groups diminishes 
as the size o f the market increases. The same argument can be made about the market 
average, or hypothetical reference company. As the size of the company increases, 
technical efficiency d im in ishes.*^ This unplies that as each group o f companies’ output 
grows, the amount of inputs used must be growing at a greater rate.
Table 6 presents the average rate o f growth for the Time Relative Input and 
Output hidices for each group o f companies and the hypothetical maricet company. The 
rates of growth are the average for the seven possible observations from 1990 to 1997, for 
each group o f hotel-casinos. From these sevai geographic groups of hotel-casinos, five 
exhibit a positive average rate o f growth in the Time Relative Output Index. **
The remaining groups o f hotel-casinos exhibit negative growth rate in the Time 
Relative Efficiency Index. The two areas with negative growth in output are the smaller 
properties in Downtown and the “Strip.” However, all but one o f the geographic areas 
exhibits a negative growth rate in the Time Relative Efficiency hidex.
The reason for this phenomenon can be found in the interaction between the four 
Tune Relative Indexes. While all five o f the seven groups experience growth in their 
outputs they also exhibit a faster growth in their mputs. This indicates that at marginal 
levels any extra output demands greater quantities o f mputs than previous output. The 
hotel-casinos in Downtown with gaming revenues below $12 million, are the only 
properties with a slight, but positive rate o f growth on outputs, a similar rate o f growth on 
inputs, for a foial positive rate o f growth m efficiency.
All groups o f companies are «cperiencing a total growth in output over tune, mcluding 
the hypothetical maricet average.
Refer to Table A-16 in Appendix A; for the complete data.
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Table 6: Average Rate o f Growth on hrout Output and Efficiency Indexes
Rate of Growth
Area Outputs Inputs
Scale
Factor
Time
Efficiency
Balance of C. C. 16.0% 21.4% -4.3% -6.7%
Boulder Strip 12.4% 17.7% -3.7% -7.6%
Downtown 
(Less than 12 Mill)
-7.2% ■4.8% 1.4% -1.0%
Downtown 
(More than 12 Mill)
0.2% 0.2% 0.2% 2.2%
Laughlin 3.6% 5.1% -1.1% -2.2%
Las Vegas Strip 
(Less than 72 Mill)
-8.0% -4.9% 1.4% -1.2%
Las Vegas Strip 
(More than 72 Mill)
8.8% 12.1% -2.6% -5.0%
All Downtown 0.0% 3.4% -0.8% -3.7%
All Las Vegas Strip 5.6% 8.7% -1.9% -4.3%
All Market 5.6% 8.1% -1.6% -3.7%
All the other six hotel-casino groups exhibit rates of growth in inputs greater than 
their respective rate o f growth in outputs. Consequently, the ffiial outcome is a negative 
rate o f growth in the Time Relative Efficiency Ihdmc. The Hypothetical company denoted 
“All Maricet” in Table 6, behaves similarly to the majority o f the geographic areas in the 
study. The market echibits an average rate of growth in outputs o f 5.6% per year. 
However the rate of growth in mputs is 8.1% per year for the tune period between 1990 
to 1997. The result o f this behavior is the decline in the Tune Relative Efficiency Index at 
a rate of-3.7%  per year.
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The important questions are, do the gains in efficiency from scale economies
sizes exhibit similar efficiency rates when both sources o f efficiency are accounted for? 
To complete the analysis I report relative productivity estimates that does not include the 
scale factor adjustment. Omission of the scale factor shows whether or not scale 
efficiencies dominate the decline in relative technical efficiency. In this way I can 
observe the overall efficiency of each group of hotel-casinos to the market average and 
over time. In the following discussion I refer to these indices as the Unadjusted Market, 
or Time, Tomqvist Efficiency hidex.
The first important factor to notice is the results for the strip properties. The hotel- 
casinos in Las Vegas “Strip” exhibited the lowest Maricet Relative Efficiency. The 
Unadjusted Market Relative Efficiency Index places the “Strip” hotel-casinos close to the 
average rate of productivity for the period between 1990 and 1997. The Unadjusted 
Market Relative Efficiency Index for Downtown and the Las Vegas Strip is shown in 
Figure 10.
The similar case made for the Boulder Strip and the Balance of Clark County. The 
Unadjusted Relative Efficiency Index for both of these groups places them near the 
average efficiency level for the market. This is also the case for the downtown hotel- 
casinos, which outperformed the market average m the Market Relative Efficiency Index, 
and ochibit considerably lower efficiency levels when unadjusted for economies o f scale. 
These three figures show the similarity among the different hotel-casinos groups. They 
all «chibit an Unadjusted Maricet Relative Efficiency pattern that is alike. The Unadjusted 
Market Efficiency Indexes for all sectors fluctuate between 90 and 110 percent, and are
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Figure 8: Tune Relative EfBciency for 
Boulder Strip and Balance of Clark 
County
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mostly clustered around the mean productivity level. This result indicates that when 
economies o f scale efficiency are not accounted for, the various sectors tend to exhibit 
similar efficiency levels.
The analysis can be extended to the Unadjusted Time Efficiency Index. The 
Unadjusted Time Efficiency Index still mdicates a decrease in productivity for all the 
groups in the analysis the complete data is presented in Table A-21, in Appendix A. 
However, the size of the decline is smaller when the economies o f scale efficiency gains 
are included. The decline in efficiency amounts to a 14.9 percentage points decline in 
efficiency since 1990 for the market average. All the groups of hotel-casinos experienced 
a decline in the Unadjusted Time Efficiency Index between IS and 20 percentage points 
for the period between 1990 and 1997.
This situation may originate because of the changing output mix driven by 
competition in the market, where all the groups of hotel-casinos are providing more of 
their secondary and less efficient output As discussed above, an interesting trend in the 
Clark County hotel-casino market is that the share of casino output has steadily declined 
for all o f the geographic groups in this study, while the quantity o f casino output has 
increased. This indicates that the quantity of other outputs: F & B, Rooms and “Other,” is 
growing at a faster rate than the casino output. Traditionally the casino operation of the 
industry provided the greatest return. As the market expands, and competition among 
firms increases, they need to compete by providing more of these secondary outputs. This 
may explam why inputs have been growmg at a relatively faster rate than outputs, and 
why efficiency as the ratio o f output to input has, declined m the same time period.
The hnplications o f these results suggest that in the presence o f increasing returns
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Figure 8: Time Relative Efficiency for 
Boulder Strip and Balance of Clark 
County
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to scale the bigger companies on the market will outperform the smaller companies due 
to the gams from economies of scale. Technical efficiency appears to be used by the 
smaller hotel-casino properties to compete effectively against the bigger properties. 
Nonetheless, other specific elements may be o f importance in the study of efficiency that 
could not be addressed in this study. The effect o f labor unions on the efficiency o f a firm 
is ignored here, and it has been proven to be a significant factor affecting the total factor 
productivity o f a company.
Another element not addressed in this study is the effects of building “booms” 
that occur regularly in the hotel-casino industry. Because hotel-casino investments, 
involves a high amount real estate investment, it could be possible that the industry’s 
relative efficiency values drop right after a period of high investment The reason for this 
decrease after a building boom may be observed because the new physical plant is not yet 
fiiUy operative, and that it may requfre some time for management to achieve full 
operational levels. In this context it may be necessary to evaluate relative efficiency in a 
longer time period than the one used in this study. Methods to integrate these elements in 
the measurement o f relative efficiency should be considered in future research.
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CONCLUSIONS
The analysis and comparison of productivity in the service sector have proven to 
be difficult for various reasons. The main problems are the multi-product nature of 
service output and the influences o f possible variable returns to scale. These problems are 
inherent in the hotel-casino industry. This study relies in the on Tomqvist Relative Index 
numbers to avoid these two main problems when measuring service productivity.
The Tomqvist Relative Ind«t of Productivity used in this study allows me to 
compare the relative productivity of different hotel-casino properties grouped 
geographically in seven categories for Clark County, Nevada. These indexes measure 
how well inputs are used given a level of output in relation to the characteristics of input 
usage in the market as whole. Technical efficiency, and thus productivity, is estimated by 
the computation of the ratio o f Tomqvist Market Relative Output and hiput Indexes and a 
scale factor. This measurement o f efficiency is more practical than the direct mdexes 
traditionally used in the hotel-casino industry. The direct indices fail to account for the 
differences in economies o f scale between sectors. Furthermore, they only allow 
comparisons of a single output category among the various outputs produced by a typical 
hotel-casino.
The direct mdeces used for measurement o f productivity do not allow for 
insightful comparisons between the different hotel-casino sectors in Clark County.
52
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Nonetheless, relative efficiency conclusions were drawn fix>m these direct indexes. The 
WPUD value for the market is on a slightly negative trend; thus I conclude that this direct 
index implies a negative trend in efficiency for the market. This conclusion is supported 
by our index number analysis. The Time Relative Efficiency Index trend for the Clark 
County hotel-casino industry as a whole, indicates a significant decline since 1990. The 
decline in productivity is sharper than hinted by the WPUD analysis. This industry wide 
decline in productivity may be the result of a significant increase in the production of 
secondary hotel-casino products, like F & B and entertainment, that command lower 
efficiency levels than the previously dominating product of gaming, hi other words, as 
gaining output loses dominance in the share total of output o f the hotel-casino firms in 
the maricet, 1 may expect the industry’s efficiency rate to decline.
The WPUD analysis by sectors indicate that the large properti% on the Las Vegas 
Strip have the lowest technical efficiency; while properties in the Las Vegas Downtown 
area have higher technical efficiency. The efficiency of the groups converge around the 
market efficiency when economies o f scale are unaccounted for. The REVPAR analysis 
sets the Boulder Strip properties as superior m efficiency to the other sectors. This 
hypothesis was not supported by the Relative Efficiency Indra analysis. The reason is the 
capability of the calculated Tomqvist Indexes to account for all types of outputs. The 
REVPAR analysis compares total revenue to only one type o f output, (Rooms), which is 
not the primary output.
The conclusion mferred by the WPUD analysis is not supported by our efficiency 
index analysis. The large properties on the Las Vegas Strip consistently have the highest 
Win per Unit per Day m the last decade. However, the mability o f the WPUD to account
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effectively for the proportional increase in inputs that the larger properties in the Las 
Vegas Strip use, renders this measurement less useful when evaluating productivity 
levels. The WPUD analysis is only useful for comparisons o f relative size on sales, but it 
is not useful for comparisons on relative efficiency.
The Tomqvist relative efficiency index, which 1 calculated in this study, clearly 
differentiates the efficiency levels of each sector. When 1 eliminate the efficiency gains 
from economies o f scale, I find that the smaller properties tend to have greater technical 
efficiency. This finding may be associated with the relative simplicity o f operating a 
smaller property versus a larger more complex operation. Nonetheless, the efficiency 
gains from economies o f scale equalize the overall efficiency for all the groups here 
analyzed.
This empirical study illustrates the efficiency of index numbers in evaluating 
relative efficiency for the hotel-casino industry. The simplicity of the model and its 
ability to evaluate all aspects o f the production process, including economies o f scale, 
renders this methodology far superior than the use of direct indexes. The productivity 
index approach is able to produce better insights on the productivity levels o f the various 
hotel-casinos. Even though I used aggregated data m my analysis, the study could be 
replicated for individual properties, if the data were available. The comparison method 
will allow management to identify deficiencies in productivity either in labor or capital 
inputs. Management can then establish objective goals and strategies aimed to rationally 
improve relative efficiency in the company.
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DATA TABLES
Table A-1: Total Revenue by Products
Table A-2: Factor Shares of Total Revenue
Table A-3: Output Quantities
Table A-4: Labor Input Price and Growth
Table A-5: Materials Quantity hidex
Table A-6: Average Depreciation Rate
Table A-7: Capital Investment Flow
Table A-8: Capital Quantity and Price Calculations
Table A-9: Market Risk Parameters
Table A-IO: CAPM Implied Rate ofRetum For the Hotel-Casino hidustry 
Table A-11: Factor Shares of Total hiputs
Table A-12: Number o f Hotel Properties for Each Group o f Companies 
Table A-13: Relative Output Quantity Indra Calculation 
Table A-14: Relative Input Quantity hidex Calculation 
Table A-IS: Scale Factor hidra Calculations 
Table A-16: Relative Efficiency Index Calculations
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Table A-17: Market Relative Efficiency Index 
Table A-I8: Time Relative Efficiency Index (1990=100)
Table A-I9: Rates of Growth in the Output, Input and Efficiency Indices 
Table A-20: Market Relative Efficiency Index; Unadjusted for Scale 
Table A-21: Time Relative Efficiency hidex. Unadjusted for Scale (1990=100)
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Area Year Casino 
Share of Revenue
Rooms Deparment 
Share of Revenue
Food & Beverage 
Share of Revenue
Other Revenues 
Share of Revenue
Balance of Clark 1990 70.33% 5.39% 15.88% 8.41%
County 1991 67.73% 5.37% 16.49% 10.40%
1992 69.51% 5.85% 17.28% 7.36%
1993 68.42% 6.40% 16.48% 8.70%
1994 69.11% 6.93% 16.86% 7.09%
1995 67.75% 7.50% 17.44% 7.31%
1996 66.21% 7.85% 18.83% 7.11%
1997 65.85% 7.86% 19.25% 7.04%
1998 66.80% 7.13% 18.95% 7.12%
Bowlder Strip 1990 67.95% 3.07% 20.32% 8.66%
1991 67.64% 2.78% 21.03% 8.56%
1992 68.58% 2.51% 20.62% 8.29%
1993 68.66% 2.48% 20.22% 8.64%
1994 69.37% 1.80% 20.85% 7.98%
1995 67.91% 4.11% 21.51% 6.47%
1996 69.04% 4.27% 21.19% 5.50%
1997 69.30% 4.72% 20.86% 5.13%
1998 69.78% 4.81% 20.73% 4.67%
Downtown Properties 1990 66.69% 10.43% 18.67% 4.21%
With less than 1991 69.60% 6.40% 19.48% 4.52%
$12 Million In 1992 68.42% 7.84% 18.58% 5.16%
Gaming Revenues 1993 69.34% 7.72% 17.97% 4.97%
1994 66.52% 6.40% 21.66% 5.42%
1995 62.79% 7.85% 23.20% 6.16%
1996 63.93% 7.23% 22.96% 5.88%
1997 63.98% 7.20% 22.79% 6.03%
1998 67.19% 7.41% 19.74% 5.66%
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CD Table A-2; Factor Shares of Total Revenue (Continuation Page 2)
c / )c / )
8■D
3.
3"
CD
CD■D
O
Q.
C
aO3
"O
O
CD
Q.
■D
CD
C/)
C/)
Area Year Casino 
Share of Revenue
Rooms Deparment 
Share of Revenue
Food & Beverage 
Share of Revenue
Other Revenues 
Share of Revenue
Downtown Properties 1990 67.71% 11.40% 15.57% 5.32%
With More than 1991 67.49% 10.91% 16.05% 5.55%
$12 Million In 1992 67.64% 10.49% 16.67% 5.21%
Gaming Revenues 1993 68.16% 10.84% 16.09% 4.90%
1994 67.14% 11.42% 16.44% 5.01%
1995 67.28% 11.47% 15.79% 5.46%
1996 65.16% 12.54% 16.20% 6.10%
1997 59.84% 13.29% 18.61% 8.26%
1998 60.55% 12.76% 18.89% 7.80%
Laughlin 1990 69.77% 9.96% 15.68% 4.59%
1991 67.51% 10.88% 16.65% 4.97%
1992 67.24% 11.15% 16.61% 5.00%
1993 66.92% 11.34% 16.66% 5.07%
1994 66.28% 11.33% 17.21% 5.18%
1995 65.83% 11.05% 17.30% 5.82%
1996 63.67% 11.45% 17.52% 7.36%
1997 63.55% 11.58% 18.39% 6.48%
1998 63.92% 11.49% 18.40% 6.19%
Las Vegas Strip 1990 60.65% 14.66% 17.67% 7.02%
Properties with less 1991 58.02% 16.66% 18.33% 6.98%
than $72 Million in 1992 57.54% 16.66% 17.60% 8.20%
Gaming Revenues 1993 59.06% 15.32% 18.62% 7.00%
1994 56.94% 16.96% 17.85% 8.25%
1995 54.84% 18.33% 17.95% 8.88%
1996 54.65% 18.90% 17.98% 8.46%
1997 53.63% 19.81% 18.39% 8.18%
1998 50.76% 19.66% 17.82% 11.76%
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CD Table A-2; Factor Shares of Total Revenue (Continuation Page 3)
c / )c / )
CD
8■D
(O '
3.
3"
CD
CD■D
O
Q.
C
aO
3
■D
O
CD
Q.
■D
CD
(/)(/)
Area Year Casino 
Share of Revenue
Rooms Deparment 
Share of Revenue
Food & Beverage 
Share of Revenue
Other Revenues 
Share of Revenue
Las Vegas Strip 1990 56,90% 17.53% 17.10% 8.47%
Properties with more 1991 57.67% 16.83% 16.38% 9.12%
than $72 Million in 1992 56.47% 17.57% 16.89% 9.07%
Gaming Revenues 1993 56.53% 17.89% 16.25% 9.34%
1994 54.93% 18.32% 16.25% 10.50%
1995 53.64% 19.81% 15.75% 10.81%
1996 52.63% 20.44% 15.39% 11.54%
1997 51.29% 21.86% 15.32% 11.53%
1998 50,20% 22.12% 16.11% 11.57%
All Downtown 1990 67.63% 11.32% 15.82% 5.23%
1991 67.60% 10.66% 16.24% 5.49%
1992 67.68% 10.35% 16.77% 5.21%
1993 68.22% 10.68% 16.19% 4.91%
1994 67.10% 11.14% 16,72% 5.03%
1995 67.08% 11.30% 16.13% 5.49%
1996 65,10% 12.29% 16.52% 6.09%
1997 60.02% 13.02% 18.79% 8.17%
1998 60.82% 12.54% 18.92% 7.71%
All Las Vegas Strip 1990 57.84% 16.81% 17.24% 8.10%
1991 57.74% 16.80% 16.79% 8.67%
1992 56.70% 17.38% 17.04% 8.88%
1993 56.95% 17.46% 16.65% 8.94%
1994 55.19% 18.14% 16.46% 10.21%
1995 53.78% 19.63% 16.01% 10.58%
1996 52.86% 20.26% 15.69% 11.18%
1997 51.51% 21.67% 15.61% 11.21%
1998 50.25% 21.88% 16.27% 11.59%
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CD Table A-2: Factor Shares of Total Revenue (Continuation Page 4)
c / )c / )
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CD
Area Year Casino 
Share of Revenue
Rooms Deparment 
Share of Revenue
Food a  Beverage 
Share of Revenue
Other Revenues 
Share of Revenue
AH Market 1990 61.47% 14.25% 16.91% 7.37%
Average 1991 61.04% 14.19% 16.81% 7.96%
1992 60.63% 14.45% 17.09% 7.83%
1993 60.81% 14.56% 16.69% 7.95%
1994 59.08% 15.36% 16.72% 8.83%
1995 57.87% 16.43% 16.48% 9.22%
1996 56.96% 16.84% 16.48% 9.72%
1997 55.63% 17.77% 16.78% 9.82%
1998 55.16% 17.66% 17.23% 9.95%
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(/)wd3 Area Year
Total Employees 
Casino Rooms F A B  G&A Total Casino
Total Compensation 
Rooms F A B _______ G&A Total
8
5
cS'
Z5
CD
All MarM 
Average
1990 5169 2096 4688 2391 14344 107,040.806 39.766.386 77.753.278 65.704.046 290,344.516
1991 5188 2252 4650 2440 14530 112.535.084 44.508.330 66,293.932 70.568.811 313,906,157
1992 5340 2297 4895 2599 15131 109.878.582 44.981.700 85.773.821 69.382,066 310,016.170
1993 4854 2162 4418 2345 13800 109.305.589 45.625.739 86.330,154 70.945.407 312.414.969
1994 5639 2652 5230 2707 16227 120.134.765 54.074.400 99.649.380 79.794.535 353,653.080
1995 5591 2812 5395 2809 16607 127.017.732 58.318.944 106.502.996 83.544.295 375.383.968
1996 5881 2988 5978 3424 18272 127.769.163 60.154.541 110.072.186 88.864.559 386.860.450
1997 6135 3048 6216 3561 18959 130.321.107 63.832.489 116.165.725 90.543,739 400.863,060
1990 5868 3128 6328 3179 18503 135.757.237 66.534.459 116.531.190 93.956.324 414.779.218
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c / )c / )
8■D
3.
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CD
CD■D
O
Q.
C
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CD
Q.
■D
CD
C/)
C/)
Area Year
Price Index 
(GDP Del.)
Total
Materials
Materials
Quantity
Index
Materials 
Quantity index 
(1990-1.00)
Materials
Quantity
index
Las Vegas Strip 1990 1,0000 1,328,834,934 1,328,634,934 1.0000 3.4835
Properties wltit more 1991 1.0403 1,680,754,179 1,615,579,379 1.2158 4.2351
than $72 Million In 1992 1.0644 1,551,676,686 1,457,754,479 1.0970 3.8214
Gaming Revenues 1993 1.0914 1,758,604,344 1,611,268.947 1.2125 4.2238
1994 1.1158 2,343,030,850 2,099.937,102 1.5803 5.5048
1995 1.1407 2,717,089,211 2,382,014,037 1.7926 6.2443
1996 1.1629 2,804,207,008 2,411,420,647 1.8147 6.3214
1997 1.1828 3,044,440,054 2,574,004,087 1.9370 6.7476
1998 1.1968 3,220,372,149 2,690,827,808 2.0250 7.0538
Ail Downtown 1990 1.0000 437,766,734 437,766,734 0.3294 1.1476
1991 1.0403 518,930,466 498,807,858 0.3754 1.3076
1992 1.0644 440,309,774 413,658,045 0.3113 1.0844
1993 1.0914 461,601,971 422,929,082 0.3183 1.1087
1994 1.1158 452,517,747 405,568,201 0.3052 1.0632
1995 1.1407 449,351,798 393,937,117 0.2965 1.0327
1996 1.1629 486,571,531 418,417,268 0.3149 1.0969
1997 1.1828 597,229,986 504,944,225 0.3800 1.3237
1998 1.1968 453,012,176 378,520,775 0.2849 0.9923
Ail Las Vegas Strip 1990 1.0000 1,781,072,208 1,781,072,208 1.3403 4.6690
1991 1.0403 2,179,815,118 2,095,288,175 1.5768 5.4927
1992 1.0644 2,030,206,410 1,907,319,040 1.4353 4.9999
1993 1.0914 2,143,080,095 1,963,533,423 1.4776 5.1473
1994 1.1158 2,723,065,741 2,440,542,676 1.8366 6.3977
1995 1.1407 3,116,350,150 2,732,037,569 2.0560 7.1619
1996 1.1629 3,216,144,311 2,765,657,732 2.0813 7.2500
1997 1.1828 3,393,259,926 2,868,923,271 2.1590 7.5207
1998 1.1968 3,605,563,521 3,012,679,944 2.2672 7.8975
80
I
IC
I
s
I
£  ^  
• S I S
1 1 =
Ii
i B
<0
li
g
g&
Î S
3
I
o ©CMCM©©o No 0 0 0 N©N©o ©©CMO0 ©0 No o © 0 ©©
O©CMCM©©o No 0 ©0 N©N©o ©©CMO0 ©0 No O © 0 ©©
N0 CM ©CM0 N© CM0 ©OCM©CMCM g o 0 0 ©
cT©d ©©©©CM0NN© ©CMCMg ©CM©0 g ©©
CMd ©d ©©d d©0 CM©0 ©©©© ? -V0 0 ©©
N©NCM©©No N0 ©©V 0 ©N©©0 © ? ©©©©
d d ©©0 NNCMN ©© CM©©
P g g ©© CM
o ©© ©d©N ©0 ©© ©©TT 0 ©©NN
O© ©N©©©o o V 0 O CMCM©o ©© ©©©o o o g
O^CM©^0©N®©©©©©©©©©©©©©©©©©©
II
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
81
I
§
II
Ï«
} | |
eo
S.S
Ii
I'
I
e
i
I
i
I
3
o) -r 
o m
o in t^
$  R %
81s 1 g %
CM© N rr
cd OO d hZCO © CMa> © p 5cd d © © CO
CMO o oo
CM
CM
5
j-ocug}t«^<MO)in»-cooocncot^Trcao)v i o > . ( O r T - i n o c \ ieotOT^^i-^coeo’ ioodojcucocuncucuMcu
r -  O(o n
r» CO Tf in
V oo 
o oo
CO0) COO) O) CVJCOo O) t-. COo oCMin COtf- V 0)
e\Tcm" O) TTCOisTCO00COo O) 0) CDCO O) oo o COO
K TTr-TTj- oto CO oo in h- eoCM
^  in o t>-
^  ^  OJ CD 
o  O) CO V  
O) |C co‘
CO O  CO 00 in CO CO T-
?  «■ fi ^
cv CO CO eo
II
tN O 
CO CO N © 
d  CO
Oj—w2?S'«®r-oo 0)00)0)0)0)0)0)0) 0)0)0)0)0)0)0)0)0)
l l
o CMin COp- 0) CO4"COp- CM00 inO) COCO0) 0) CDp- p- P- CMCOCOo CD00CM
(OCO CO 0) CM_ o CM CO
CO CO P- p- in œ pfT rp o oo O) lO5S cvTr- O) 0) CO CO -r in oo-r 0) p-
rt. =4.®-p- O 0) ® œ CM O ) in f pt'­ in in CVJ V CO o TpCO n T « CM*■<t COr- en ooo COCOCMCD TpCM CMCMCMCMCM CO CM
I
C 0 c 0 0 0 ) 0 ) 0 r r 0 ) 0  Of—cocoo)coo)tni— e\i CO in o r>; c\i v cu o) 
cdi^^i^f—cdr»Zcood
COCOVTCOCVCUOVOU
I,
s
cOfffrcacocvir-CMoo 0)000)00^000-0000 T—c\if—^ ooincor—-O)O) ^  ^  CO h- r-
CD CO © CO CO N CM © © to © © to
CM CO N- CO CO © © to © © CM© CM CM N © CM
® © © g ^  © © P © p o P © ©o § CMd to o © d © © N id « CO N CM dTp CO o © V to o N © N to © N ©
s
©V © N P © o © P © P P O to P to o
C» (g to d © d © N CO © to © c d d o CM d ©in CO N  CO © © to © CMCM CM CM CM CM CM CM
© O © N 0 © © CM0 INN© o o © © © © o CM© IN 0© w © g O CMCM© © P P 0 P
CM0 d © CM0 d CM © o ©
© © o © CMCM© © CM© o © 0
© © © 0 O P P © © V © g g
© d © d © d © O © N © ©
© o © N IN o © © IN© 0 ?© © © © r^
0) ou in CO r- T-
ÇU r -  in CO M 0  ÇUCO oo o in N oo oo
^  CO ^  0 t£ o O)r- V cv 00 CO 00 inV Of in ^  00^ 
o* oo" cvT o evT CO*
CO CO CO CO CO CO CO
o^e\ieo^incot*»flO0)000 )00)0)0)0)0)0)0)00)0)0)0)0)
O T - W 0 T r i n c o r - c o0 ) 0 0 0 0 ) 0 ) 0 ) 0 0 )0)00)0)0)0)0)0)0)
a.
I
m llfl
8
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
82
CM§0.
1
I
§
8
II
I
111
S,S
I i
f i  I
§
I
I
I
3
CM (OCM CM00® © © 0 0 CM® ® IN © ® © IN« V © © COCMCMIN 0 N ® © O CM|N 0 0 0 0 © © o ®CMIN o © CM® IN © O © 0 CM © g g IN IN CM
d d IN d ® d IN IN CMCMm d d IN O © d d IN d do N 0 © © IN IN © (D |N ® O IN 0 o © 00o o ®
g IN o IN IN CM 0 IN IN o IN CMIN CM
® © IN IN d d CM CO CM0 d cdd 0 © d (O0 ©
IN ® © <DIN o CM © © 0 ©© IN © IN IN 0 ® ©© © © © ® 0 TTCMCMCMCMCMCM© CM0 ©
I
©©©«— 0CM^h*0 
^ N O ^ N © ® ^ ®
VOOr-CVI^flOCOCOT r i r i n i n t o c o T p f i -
ssssssssssass^ssss© C M ^ © © © 0 0 ®0 N ® © N O N ® ©
® O C M 0 ® C M C M ® t N
i f i h ^ ^ r - d r N ^ u i o o
f— T— C M C M C M C M © © ©
Ia
55 32 3? sS aS sS
CM CO CO CVJ CO (OTp r— CVJ CO r— COO O r  V O V
0) CO cd cvj go' to
f -  CVJ CVJ CO CO Tp
^  p. T- fpCO P- P- CVJ cn p- p- 0) 
CVJ P- f~ T—œ 21 in lo CO o  CO in
P^ CD COo  in eg œCVJ CO CO CO
,P to 2 jp CVJf- in o CO CVJ CO r  V  ^  cr^
ccT A* f— o ccT in o) CO Tp CVJ 
CVJ CO p- V  o
d  cd CD 0) id 1- in CO o in ^  V V in in
CO p- CO o 
® * ^  o_
od id cd pT 
® ® in p- o u) o in 
cd cd o id in CVJ œ oj
CD CO CO o
Is
cd of
8(5
® CO m ® 0) O)p.. in -p
CVJ CO m CVJ V f- CVJ_ CVJ_ CO
id cd of
N N R
® ^  ^  © 0 0 ® O 0 ® © ^  
© 0 <d IN ® © ® og  ^  CM 0 0 © ©  ^  o  ® ^CM © CM CM
9  ^  ® ^I i
CO cd
8Ü?
^  sR 5^  o  ® ® 0
CM © ©
co' 0) ^
CVJ CVJ CVJ
eo m 5^ m  p- mœ CO CVJ
Z S RV CO o
of cd sfCO o  oCVJ CVJ CVJ
CM o © N O ® ® © 0 o 0 © CM 0 0 © |N 0 ©
Q o 0 CM© o IN © © © CMO CM0 CO IN © IN ® © IN CM O CM ©
0 g © CM0 © © 0 o © 0 CM0 0 ® g CM © © © 0 © © IN 0 ©
d CO d d d CM® d CM 0 CO CMd d ® d 0 d 1^ IN d d ©© © CMO © ® CM 0 IN IN © © IN r r 0 © 0 © © O CO © oo IN o CM® ® © © O o © o ® IN O © CM CM ® 0 © ©
0 0 © d IN d d d 0 ® d IN d CM d IN d In CM d d ©
g © 0 IN IN © 0 rw® 0 V o 0 CM tT © © © ® 0 0 © o ©0 |N IN IN IN ® g © IN ® © ©o o © o g g © IN IN g g 0 ®
o^2?QS^!Q£St^®0)0)00)0)0)0)0)0)0)0)0)0)0)0)0)0)0)
Of-cvjcofpinœp-œ0)0)010)0)0)0)0)0)0)0)0)0)0)0)0)0)0) o ^ 2 * 2 ? ^ ® ® t r ®0 0 0 0 0 ) 0 ) 0 0 ) 0 )0 0 0 0 0 ) 0 ) 0 0 0
l l II
H I
o i “
I
i f
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
83
©
I
g
1
o
o
I
g
I
I
5
il!
5
li
I
I
I
I
i
ss
I
0)0)0 ® CT 5O) O 
lo evf œ O) co « -p p- o
m SS 10(0 0) 
f — O ) O )
ffl 00 p» ^  ^  
CVJ oo  fp  oo p -  
p— co  (O  CT) (O
^  to' oo' çvT $  
f e S S S S  
^  s  & Œ*
r  0)_ (O  CT) U ) 
CO f~ CT c)
IN 0 0 CO 0 0
0 0 0 CO 0 0
0 g CM 0 0
o f IN © IN 0 CO d
0 CM CO 0 fN 0
0 R © © IN 0 CM CM
CO d d d 0 CM o f
0 0 0 0 © ©© © V 0 <" 0
(DCD CD O  OO V  OO
CD o ' O  
Tp CT O  CVJ 
CVJ O ) CD
O)
%
g®
§
P - CD fp  O )
CVJ O  O  Œ  
CVJ CD 0 0  Tp 
g f  r p ' CD çvT 
CT CVJ CT p -  
CV  ^ O ) T p  T— TT
cd'  CT) p-T OC) CT f — 000)T pp .ooa)iD C T cv i 
f - ^  f—^  CO_ 1— DJ 0 ^
f— .— T— co  cvT cv j' ccT d
CT
s
35
t
aR 35353535sR sR 3R aR aR aR 35 aR
0 0 © 0 0 0 0 0 0 0 IN CT ©
0 0 PN 0 0 CM© 0 IN 0 © 0 CM 0 IN © 0© CM |N CM © 0 © 0 0 0 CM 0 CM 0
d © 0 d 0 0 N N d 0 d CO © d NCM CM CM CM CM CM CMCMCM © 0 0 0 0 ©
IN IN 0 CM © 0 0 IN |N © 0 CT © 0 |N 0 © IN 0 0 © IN ©© 0 0 0 ©©PN CT ©0 V |N IN CT 0 IN 0 0 0 ©
0 IN 0 0 © CT g 0 © 0 0 IN © © |N 0 © 0 IN 0 ©
0 0 CO d 0 d 0 0 CMd © IN d N 0 © 0 0 CT © 0 0 0 0
IN © CT 0 © CM0 IN CM CT 0 0 CT 0 0 IN IN CM N IN ©
0 © g CT 0 © IN g g 0 IN IN pN 0 g © 0 g 0 CT V © 0
CM(0 CM© IN ©© 0 d © d o f d 0 o f d CT d CO0 0 CT0 CM©0 © 0 © |N 0 « 0 © CM IN 0 0 0
0 0 g g © 0 0 g CT © ? 5 0 0 0 0 © CT 0 0d d d CMCT V- CM d
%
^3835353535353235oocvjop-ooo)ao(DO) VCOVCTCTTpIDOOg c)T-^0)voqo)A[iDC) 
r  t d  0 0  O ) t o  0 0  ID  p-Z p Z  cvjcvjcvjcvjcvjcvjcvjcvicvj
ü-
8 8
8 3
CT w
CT 0 0 © 0 CM © © CM 0 IN 0 0 0 0 0 © 0 © 0 0
0 CM 0 0 0 IN CM0 0 © 0 © 0 0 0 CM IN © pN V ©
0 © 0 g g 0 0 CM 0 g N 0 0 0 0 © g g 0of © 0 IN CO 0 (0 IN IN d 0 CO d 0 0 d d CM © © 0 0 IN0 © © © IN 0 0 0 0 IN 0 0 © IN 0 CM 0 © © 0 IN IN
© © 0 0 © 0 g © © 0 0 © 0 © 0 © 0 © ©
00 d d 0 |N d d d 0 © d © 0 CO 0 d of IN © CO © 0 P^ CO
IN 0 0 0 0 0 0 © CM 0 © 0 0 0 0 CM 0 0 0 © 0 0 CT
© 0 0 IN CT CT g 0 0 0 0 0 0 CT g CT CT 0 0 © CM © CT
CM © CO CO 0 0 0 0 © d d d d d d 0 IN IN 0 d
O T - c \ i © ^ w ® t N o o© © © © © © © © ©© © © © © © © © ©
O v - C M © ^ 0 0 N O D© © © © © © © © ©© © © © © © © © ©
© 0 8 p . eo© © © 0) 0)© © © O) 0) 0)
M  :
l l i  01 0% I
ü l î !<
(O
ls
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CD
■ D
O
Q.
C
g
Q.
■D
CD Table A*7; Capital Investment Flow
c / )c / )
8■D
CD
3.
3"
CD
CD■D
O
Q.
C
aO3
"O
O
CD
Q.
"O
CD
C/)
C/)
Area Year Fisical
Plant
Capital
Additions
Capital
Price
Index*
Constant
Capital
Additions
Balance of Clark 1990 244,589,074 144,098,049 1.0000 144,098,049
County 1991 331,304,915 430,565,374 1.0225 421,070,558
1992 677,387,690 82,760,155 1.0175 81,339,343
1993 342,186,467 226,911,222 1.0295 220,401,378
1994 484,787,900 404,686,905 1.0437 387,734,304
1995 738,380,696 409,698,104 1.0591 386,846,091
1996 976,982,388 413,720,730 1.0590 390,683,397
1997 1,160,635,210 433,617,452 1.0581 409,799,945
1998 1,303,804,901 0 1.0500 0
Boulder Strip 1990 164,188,903 74,773,690 1.0000 74,773,690
1991 179,522,067 57,493,884 1,0225 56,226,030
1992 170,025,285 85,297,462 1.0175 83,833,090
1993 179,560,268 205,617,495 1.0295 199,718,546
1994 300,661,399 232,765,891 1.0437 223,015,175
1995 437,821,302 164,071,761 1.0591 154,920,217
1996 486,832,825 324,419,973 1.0590 306,355,200
1997 677,404,387 268,967,177 1.0581 254,193,492
1998 788,816,577 0 1.0500 0
Downtown Properties 1990 59,090,851 10,644,779 1.0000 10,644,779
With less than 1991 41,256,441 44,914,226 1.0225 43,923,779
$12 Million In 1992 60,474,329 23,750,164 1.0175 23,342,425
Gaming Revenues 1993 38,146,872 17,233,068 1.0295 16,738,669
1994 32,224,055 18,949,407 1.0437 18,155,604
1995 30,589,536 22,515,262 1.0591 21,259,413
1996 32,431,777 24,495,988 1.0590 23,131,971
1997 34,330,391 26,472,325 1.0581 25,018,267
1998 36,159,827 0 1.0500 0
(*) Gross Private Domestic Investment, Chained Type Price Index U,S. Departtment of Commerce,
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c / )c / )
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CD
CD■D
O
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C
aO3
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CD
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■D
CD
C/)
C/)
Area Year Fisical
Plant
Capital
Additions
Capital
Price
Index*
Constant
Capital
Additions
Downtown Properties 1990 625,096,602 378,014,232 1.0000 378,014,232
With More than 1991 795,718,000 319,800,741 1.0225 312,748,504
$12 Million In 1992 759,490,964 381,177,036 1.0175 374,633,054
Gaming Revenues 1993 776,016,229 397,756,332 1.0295 386,345,122
1994 777,220,637 467,838,281 1.0437 448,240,227
1995 834,802,304 870,030,822 1.0591 621,502,513
1996 1,251,438,970 406,777,128 1.0590 384,126,437
1997 1,171,484,694 522,777,778 1.0581 494,062,921
1998 1,164,822,038 0 1.0500 0
Laughlln 1990 366,151,998 433,292,369 1.0000 433,292,369
1991 741,375,521 231,162,879 1.0225 226,065,282
1992 845,973,203 242,118,184 1.0175 237,961,541
1993 908,032,641 255,578,935 1.0295 248,246,645
1994 968,034,526 298,786,501 1.0437 286,270,138
1995 1,027,978,861 291,707,226 1.0591 275,436,471
1996 1,040,048,284 278,040,772 1.0590 262,558,546
1997 992,866,270 394,173,318 1.0581 372,522,377
1998 1,030,795,995 0 1.0500 0
Las Vegas Strip 1990 1291150973 41,744,068 1.0000 41,744,068
Properties with less 1991 1087031382 175,161,667 1.0225 171.299,007
than $72 Million In 1992 956997195 79,400,764 1.0175 78,037,625
Gaming Revenues 1993 767211575 214,197,763 1.0295 208,052,655
1994 732201929 551,480,198 1.0437 528,378,329
1995 1004887947 483,201,499 1.0591 456,249,636
1996 1031510705 -115,701,201 1.0590 -109,258,577
1997 676394821 339,280,487 1.0581 320,644,670
1998 813309933 0 1.0500 0
es
(*) Gross Private Domestic investment, C trained Type Price index U.S. Departtment o( Commerce,
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Lae Vegas Strip 1990 2,978,469,042 1,154,495,159 1.0000 1,154,495,159
Properties with more 1991 3,480,149,104 968,762,939 1.0225 947,399,806
than $72 Million In 1992 3,604,935,326 998,036,040 1.0175 980,901,928
Gaming Revenues 1993 3,551,937,800 3,171,974,726 1.0295 3.080,974,114
1994 5,701,691,084 1,946,966,688 1.0437 1,865,406,972
1995 6,265,073,183 1,670,028,647 1.0591 1.576,878,309
1996 6,287,105,474 3,367,602,381 1.0590 3.180,083,184
1997 8,030,983,625 3,589,339,674 1.0581 3,392,186,349
1998 9,420,667,602 0 1.0500 0
All Downtown 1990 684,187,453 388,659,011 1.0000 388,659,011
1991 836,974,441 364,714,967 1.0225 356,672,283
1992 819,965,293 404,927,200 1.0175 397,975,479
1993 814,163,101 414,989,400 1.0295 403,083,792
1994 809,444,692 486,787,688 1.0437 466,395,831
1995 865,391,840 892,546,084 1.0591 842,761,926
1996 1,283,870,747 431,273,116 1.0590 407,258,408
1997 1,205,815,085 549,250,103 1.0581 519,081,188
1998 1,220,981,865 0 1.0500 0
All Las Vegas Strip 1990 4,269,620,015 1,196,239,227 1.0000 1,196,239,227
1991 4,567,180,486 1,143,924,606 1.0225 1,118,698,812
1992 4,561,932,521 1,077,436,804 1.0175 1,058,939,554
1993 4,319,149,375 3,386,172,489 1.0295 3,289,026,769
1994 6,433,893,013 2,498,446,886 1.0437 2,393,785,301
1995 7,269,961,130 2,153,230,146 1.0591 2,033,127,945
1996 7,318,616,179 3,251,901,160 1.0590 3,070,824,607
1997 8,707,378,446 3,928,620,161 1.0581 3.712,831,020
1998 10,233,977,535 0 1.0500 0
S
(*) Gross Private Domestic Investment. Chained Type Price Index U.S. Departtment of Commerce,
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Balance o( Clark 1990 244,589,074 29.61% 144,098,049 316,260,364 1.00000 93,649,781 0.3516
County 1991 421.070,558 643,681,142 2.03529 103.53% 190,604,340 0.7156
1992 81,339,343 634,416,145 1.68980 -16.98% 158,249,217 0.5941
1993 220,401.378 596,568,307 1.88632 11.63% 176,653,471 0.6632
1994 387,734,304 807,649,139 2.55375 35.38% 239,157,901 0.8978
1995 386,846,091 955,337,329 3.02073 18.29% 282,890,750 1.0620
1996 390,683,397 1,063,129,976 3.36157 11.28% 314,809,886 1.1819
1997 409,799,945 1,158,120,035 3.66192 8.93% 342,937,971 1.2875
1998 0 815,182,064 2.57757 -29.61% 241,388,521 0.9062
Boulder Strip 1990 164,188,903 33.10% 74,773,690 184,618,339 1.00000 54,668,460 0.2052
1991 56,226,030 179,738,255 0.97357 -2.64% 59,490,874 0.1998
1992 83,833,090 204,080,470 1.10542 13.54% 67,547,811 0.2269
1993 199,718.546 336,251,205 1.82133 64.76% 111,294,495 0,3738
1994 223,015,175 447,971,885 2.42648 33.23% 148,272,493 0.4980
1995 154,920,217 454,619,609 2.46248 1.48% 160,472,798 0.5054
1996 306,355,200 610,502,011 3.30683 34.29% 202,067,715 0.6787
1997 254,193,492 662,627,788 3.58918 8.54% 219,320,626 0.7366
1998 0 443,307,162 2.40121 -33.10% 146,728,535 0.4928
Downtown Properties 1990 59,090,851 65.81% 10,644,779 30,848,529 1.00000 9,134,746 0.0343
With less than 1991 43,923,779 54,471,198 1.76576 76.58% 35,846,953 0.0606
912 Million In 1992 23,342,425 41,966,670 1.36041 -22.96% 27,617,848 0.0467
Gaming Revenues 1993 16,738,669 31,087,491 1.00775 -25.92% 20,458,369 0,0346
1994 18,155,604 28,784,726 0.93310 -7.41% 18,942,942 0.0320
1995 21,259,413 31,101,197 1.00819 8.05% 20,467,388 0.0346
1996 23,131,971 33,765,779 1.09457 8.57% 22,220,923 0.0375
1997 25,018,267 36,563,123 1.18525 8.28% 24,061,828 0.0406
1998 0 12,501,295 0.40525 -65.81% 8,226,978 0.0139
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Downtown Properties 1990 625,096,602 45.93% 378,014,232 716,013,588 1.00000 212,023,140 0.7960
With More than 1991 312,748,504 699,908,074 0.97751 •2,25% 321,457,003 0.7781
$12 Million In 1992 374,633,054 753,084,125 1.05177 7.60% 345,879,945 0.8372
Gaming Revenues 1993 386,345,122 793,549,302 1.10829 5.37% 364,464,978 0.8822
1994 448,240,227 877,324,552 1.22529 10.56% 402,941,660 0.9753
1995 821,502,513 1,295,885,405 1.80986 47.71% 595,180,216 1.4406
1996 384,126,437 1,084,831,626 1.51510 •16.29% 498,246,465 1.2060
1997 494,062,921 1,080,648,082 1.50926 -0.39% 496,325,027 1.2013
1998 0 584,323,054 0.81608 -45.93% 268,370,583 0.6496
Laughlln 1990 366,151,998 25.95% 433,292,369 704,428,952 1.00000 208,592,743 0.7831
1991 226,065,282 747,696,899 1.06142 6.14% 194,025,245 0.8312
1992 237,961,541 791,633,194 1.12379 5.88% 205,426,591 0.8800
1993 248,246,645 834,453.248 1.18458 5.41% 216,538,274 0.9276
1994 286,270,138 904,185,111 1.28357 8.36% 234,633,497 1.0052
1995 275,436,471 944,988,085 1.34150 4.51% 245,221,754 1.0505
1996 262,558,546 962,324,876 1.36611 1.83% 249,720,603 1.0698
1997 372,522,377 1,085,126,651 1.54043 12.76% 281,587,319 1.2063
1998 0 803,539,332 1.14070 -25.95% 208,516,200 0.8933
Lae Vegas Strip 1990 1,291,150,973 26.59% 41,744,068 989,612,400 1.00000 293,040,149 1.1001
Properties with less 1991 171,299,007 897,799,838 0.90722 -9.28% 238,701,055 0.9981
than $72 Million In 1992 78,037,625 737,136,408 0.74487 •17.90% 195,984,930 0.8195
Gaming Revenues 1993 208,052,655 749,204,133 0.75707 1.64% 199,193,416 0.8329
1994 528,378,329 1,078,389,046 1.08971 43.94% 286,714,914 1.1988
1995 456,249,636 1,247,923,769 1.26102 15.72% 331,789,679 1.3873
1996 -109,258,577 806,875,513 0.81534 •35.34% 214,526,700 0.8970
1997 320,644,670 912,993,483 0.92258 13.15% 242,740,641 1.0150
1998 0 670,252,843 0.67729 •26.59% 178,202,372 0.7451
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Table A-9: Market Risk Parameters
Company Name Beta
Market
Capitalization
(Billion US$)
Aztar Corp. 1.60 0.43
Harrah’s  Etertainment 0.84 3.60
Hilton 0.88 2.30
Mandalay Entertainment* 1.07 1.90
MGM Grand 0.46 3.00
Mirage Resorts 1.16 2.50
Station Casinos 1.17 1.00
Average 1.03 2.10
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Balance of Clark 1990 8.61% 1.03 14.46% 14.64% 139,947.040
County 1991 8.14% 1.03 8.39% 8.40% 244,675,754
1992 7.67% 1.03 22.69% 23.14% 281,925,167
1993 6.60% 1.03 10.58% 10.70% 240,481,084
1994 7.37% 1.03 12.88% 13.04% 344,484,932
1995 6.88% 1.03 0,53% 0.34% 286,135,653
1996 6.70% 1.03 38.66% 39.62% 736,056,518
1997 6.61% 1.03 26.34% 26.93% 654,867,644
1998 5.58% 1.03 26.91% 27.55% 465,968,193
Boulder Strip 1990 8.61% 1.03 14.46% 14.64% 81,694,682
1991 8.14% 1.03 8.39% 8.40% 74,589,502
1992 7.67% 1.03 22.69% 23.14% 114,776,635
1993 6.60% 1.03 10.58% 10.70% 147,270,445
1994 7.37% 1.03 12.88% 13.04% 206,693,342
1995 6.88% 1.03 0.53% 0.34% 152,016,961
1998 6.70% 1.03 38.66% 39.62% 443,968,444
1997 6.61% 1.03 26.34% 26.93% 397,793,723
1998 5.58% 1.03 26.91% 27.55% 268,858,034
Downtown Properties 1990 8.61% 1.03 14.46% 14.64% 13,650,652
With less than 1991 8.14% 1.03 8.39% 8.40% 40,422,720
$12 Million in 1992 7.67% 1.03 22.69% 23.14% 37,329,882
Gaming Revenues 1993 6.60% 1.03 10.58% 10.70% 23,784,460
1994 7.37% 1.03 12.88% 13.04% 22,696,812
1995 6.88% 1.03 0.53% 0.34% 20,573,027
1996 6.70% 1.03 38.66% 39.62% 35,600,022
1997 6.61% 1.03 26.34% 26.93% 33,909,790
1998 5.58% 1.03 26.91% 27.55% 11,671,039
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Downtown Properties 1990 8,61% 1.03 14.46% 14.64% 316.840,152
With More than 1991 8.14% 1.03 8.39% 8.40% 380,251,673
$12 Million in 1992 7.67% 1.03 22.69% 23.14% 520,160,598
Gaming Revenues 1993 6.60% 1.03 10.58% 10.70% 449,367,841
1994 7.37% 1.03 12.88% 13.04% 517,355,192
1995 6.88% 1.03 0.53% 0.34% 599,581,827
1996 6.70% 1.03 38.66% 39.62% 928,091,995
1997 6.61% 1.03 26.34% 26.93% 787,388,297
1998 5.58% 1.03 26.91% 27.55% 429,349,444
l^ughlin 1990 8.61% 1.03 14.46% 14.64% 311,713,884
1991 8.14% 1.03 8.39% 8.40% 256,834,339
1992 7.67% 1.03 22.69% 23.14% 388,628,368
1993 6.60% 1.03 10.58% 10.70% 305,817,504
1994 7.37% 1.03 12.88% 13.04% 352,549,964
1995 6.88% 1.03 0.53% 0.34% 248,431,505
1996 6.70% 1.03 38.66% 39.62% 631,024,980
1997 6.61% 1.03 26.34% 26.93% 573,856,852
1998 5,58% 1.03 26.91% 27.55% 429,888,342
Las Vegas Strip 1990 8.61% 1.03 14.46% 14.64% 437,909,209
Properties with less 1991 8.14% 1.03 8.39% 8.40% 314,119,308
than $72 Million in 1992 7.67% 1.03 22.69% 23.14% 366,574,922
Gaming Revenues 1993 6.60% 1.03 10.58% 10.70% 279,351,733
1994 7.37% 1.03 12.88% 13.04% 427,349,641
1995 6.88% 1.03 0.53% 0.34% 336,028,383
1996 6.70% 1.03 38.66% 39.62% 534,236,989
1997 6.61% 1.03 26.34% 26.93% 488,647,585
1998 5.58% 1.03 26.91% 27.55% 362,854,575
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Lae Vegas Strip 
Properties with more 
than $72 Million In 
Gaming Revenues
All Downtown
All l« s  Vegas Strip
Year
Risk Free 
Rate of Return 
(30 Yr T-Bond)
Beta
Market 
Rate of Return 
(S&P 500)
Cost of 
Capital 
(Rate)
Total 
Capital Service 
w/Depreciation
1990 8.61% 1.03 14.46% 14.64% 1.484,608,448
1991 8.14% 1.03 8.39% 8.40% 1,182,681,536
1992 7.67% 1.03 22.69% 23.14% 1,730,130,235
1993 6.60% 1.03 10.58% 10.70% 2,089,730,450
1994 7.37% 1.03 12.88% 13.04% 2,372,618,310
1995 6,88% 1.03 0.53% 0.34% 1,601,587,790
1996 6.70% 1.03 38.66% 39.62% 5,030,709,524
1997 6.61% 1.03 26.34% 26.93% 4,799,023,097
1998 5.58% 1.03 26.91% 27.55% 3,586,676,175
1990 8.61% 1.03 14.46% 14.64% 333,022,083
1991 8.14% 1.03 8.39% 8.40% 417,924,152
1992 7.67% 1.03 22.69% 23.14% 560,043,613
1993 6.60% 1.03 10.58% 10.70% 476,708,807
1994 7.37% 1.03 12.88% 13.04% 543,031,422
1995 6.88% 1.03 0.53% 0.34% 624,897,839
1996 6.70% 1.03 38.66% 39.62% 961,328,840
1997 6.61% 1.03 26.34% 26.93% 819,056,514
1998 5.58% 1.03 26.91% 27.55% 439,297,304
1990 8.61% 1.03 14.46% 14.64% 1,916,057,632
1991 8.14% 1.03 8.39% 8.40% 1,504,020,895
1992 7.67% 1.03 22.69% 23.14% 2,095,599,386
1993 6.60% 1.03 10.58% 10.70% 2,380,243,792
1994 7.37% 1.03 12.88% 13.04% 2,805,713,898
1995 6.68% 1.03 0.53% 0.34% 1,947,308,130
1996 6.70% 1.03 38.66% 39.62% 5,546,901,152
1997 6.61% 1.03 26.34% 26.93% 5,278,939,107
1998 5.56% 1.03 26.91% 27.55% 3,919,133,620
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1992
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266,368,503
276,429,061
274,007,616
367,296,884
416,165,485
458,150,075
500,040,740
567,091,369
399,569,026
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Table A-12: Number of Hotel Properties by Area
100
Area Year Number of 
Properties
Balance of Clark 1990 19
County 1991 26
1992 25
1993 26
1994 32
1995 35
1996 44
1997 50
1998 49
Boulder Strip 1990 10
1991 11
1992 10
1993 11
1994 14
1995 16
1996 20
1997 22
1998 22
Downtown Properties 1990 10
With less than 1991 10
$12 Million In 1992 8
Gaming Revenues 1993 8
1994 8
1995 6
1996 6
1997 6
1998 5
Downtown Properties 1990 11
With More than 1991 12
$12 Million In 1992 11
Gaming Revenues 1993 11
1994 11
1995 11
1996 12
1997 13
1998 13
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Table A-12: Number of Hotel Properties by Area
101
Area Year Number of 
Properties
Laughlln 1990 9
1991 10
1992 10
1993 10
1994 10
1995 10
1996 10
1997 10
1998 10
Las Vegas Strip 1990 28
Properties with less 1991 25
than $72 Million in 1992 23
Gaming Revenues 1993 17
1994 20
1995 21
1996 21
1997 15
1998 18
Las Vegas Strip 1990 13
Properties with more 1991 14
than $72 Million in 1992 14
Gaming Revenues 1993 15
1994 19
1995 19
1996 19
1997 21
1998 20
All Downtown 1990 21
1991 22
1992 19
1993 19
1994 19
1995 17
1996 18
1997 19
1998 18
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Table A-12: Number of Hotel Properties by Area
102
Area Year Numtwr of 
Properties
All Las Vegas Strip 1990 41
1991 39
1992 37
1993 32
1994 39
1995 40
1996 40
1997 36
1998 38
All Maket 1990 100
Average 1991 108
1992 101
1993 98
1994 114
1995 118
1996 132
1997 137
1998 137
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
103
I
1
i
g
I
I
0
1
ci
<
I
lîH
î p | i
I
P
I
I
ISo
It
s
i
c o n m h > o o o i n ( o < oCVIOl^COCOtOOO'V^
c o i o c Dc o i n o ^ i o c o  
ooui f—m n o o m c o
o o o o o o o o o
i o i ^ u j ^ ( o » - o u i - —ta<Oy-rtf~OCOC3't-CMOit^^tOWOT-Çtq
o i o i w o f c v i n c n n ^
o o o o o o o o o
a> o Oi CO CD to tvlO to CO to COto CM to ? GO CO tv CMOi CO to to CO « CO«o o o q o o O o o
d d d o d d d d d
o CM tv o ©CO fv CM o © CM CM O Oo o ©m©CM © O © o fv O © o ©  ©o mO CO © o CD © o ^  O5o o © CM CD CO ©o o O N © o o CO
p CO © tv q to rv q p p q p i^ q
y ^ CM CM CM CO y ^ y ^ y ^ ■*- CM CM
O CD © © CM © ©
W o © © © CD © © CM
CM o CD o CO CM © CMo CM CO © © o
© p rv © q © © © © ©
CM y ^ d d o d d d d d
© © o © CM © CM CM ©O©CM CM ©0 © fv q IV ©© ©©tv CM ©©© © CM © © © © tv CM CM © © O i ©©© ©
CM Oo o ©o tv ©© o ©CM ©CM ©© © 0 ©© g tv fv ©
CM ©CO©o ©O© f ^ © fv rv ©©©©©0 ©©©© ©©©©© to ©© f v ©©q CM CM CM CM CM ©©©TT 0 0 0 0 0 0 0 0 0
d d d d d d d d d d d d d d d d d d d d d d d d d d
CO © © © © © © CM © o ©©©©© rv 0 IV St ©q ©©o ©©o ©©©o r v ©CM ©o ©CM m © g ©©©q ©t v o CM o CM o IV tv © ©©CM CM ©©©© ©CM 0 ©0 0tv tv ©© tTtv tT ©©©O© ©© tv © rv ©© tv © ©©©
CD ©©© p CM CM CM q ©©©©q rv 0 0 0 0 0 0 0 q 0d d d d d o d d o d d o o 0 d d d d d d d d 0 d
©© © © o w o © CM tv © t v  CO © 0 © « 0 Tf © ©
© © © © CM © © © © © © © CM 0 tv ©© ©©© tv tv CMV CM © o tv © © © tv tv fv © © f^ r v © © © © © ©
CM CO © tv © © © OOO Oo w CM CM 0 q 0 0 0 0 0 0
d d d d d d d d d d d d d d d d d d d d 0 d d d d d d
© © fv ©© CM IV © © tv fv CM rv 0 © © © CM © 0 © CM © 0COo o CM © © ©© © O CM © tv © © 0 ©©©©© rv
CM COo © o o © © tv © o 5 - © IV SJ © © © © r r-r to © © q © O q CM CM CM CM © © ©f^ q 0 0 0 q 0 0 0 0d d d d o d d d d d d o o d d 0 d d d 0 d d d d
S5353535 35ss 35353535353555 35 35 35 35 3535 35 35 35o © o © CM ©©© © tv  0 © tv CM © CM © CD« ©TT CO rv o © o © ©CM © ©^ © © q © © q 0 ©
GO o tv GO tv IV rv IV GO GO GO © IV © ©© © © ©© © ©
35 35 35 35 S5 35 35 35 35 35 35 35 25 35 35 35 35 35 35 35 35
© © © © © © ©© CM © CM CM © © © © (V © © IV © 0 © ©© CM © © q © © p © CM © © q fv © © © © CM © fv rv
© © tv © © IV © © © d d d d 0 d m © GO IV © CM CM ©
CM CM CM CM CM CM CM CM CM CM CM CM CM
35 35 s 5 3 5 35 3 5 3 5 35 3 5 3 5 35 35 35 3 5 3 5 35 35 3 5 3 5 3 5 g
© IV ©0 © 0 © © © © © 0 rv CM © 0 CM 0 © © 0
© © © q © © © 0 fs . © © CM (V © V © tv © q CM ?
© © © © © IV fv IV tv © CM CM CM 0 © tv IV © IV fv IV IV
35 35 35 35 35 35 35 35 s5 35 35 35 35 35 35 s535 35 35 35 35
© © CM © © 0 © © © rv 0 © © 0 q CM © m © ©© IV © IV © © © © © © © © 0 q rv © © q to fv q ©d IV © GO © IV © © © IV fv © © © IV d © d © d GO © © CM © CO fvfv © © © © © © © © © © © © © © © © © © © © © © © © © ©
o ^ c M c o ^ i o o r ^ o o0 0 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0o o o o o o o o o o o o o o o o o oo o o o o o o o o
O ' ^ S f o ^ t o c o r ^ oo o o o o o o o oo o o o o o o o o
§
o
(B Om o
o.
I
m
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
104
(0
I
1
2
I
I
I
l i if
fill
i
p
I
I
ISo
I
I
*
5
© © 0 CM © t v © © 0 0 © tv © 0 1 © © CM © CM © N
© rv © © « © © © rv © hN. © © © © CM © © © © © r v P 0© « 0 © © © © ^  0 0 © © © © © © fv ©
© © © © © CM © © © ^  0 © 0 © © CM r v © 0 tv © © p tv © rv
p © © © rv h» CD IV rv © t v tv © r v  © © © © CM © © r v  <0 © ©
1-^ d d d d 0 0 d d d d d d 0 0 d d d 0 d 0 0 d d 0 d
o o $ 5 «
o ^  « TTo o © © © 
^  ^  d  d  d
o ^ ^ © o r v C M © t v  O ^ L O © © C M ® 0 ^ “ o ^ ^ ® © r ^ C M f v ®o o © © © © ^ ^ ^ ©0 © © | V © © © © ©
^  V— V» ^  ^  ^  ^  o o o o o o o o
© 0 © tv 0 © rv © © CM ©© 0 CM © 0 tv © © © ©
0 CM © 0 0 © © 51 tv © ©
© CM © 0 0 0 © CM © © 0
© © p P P q © © q q q q
d d y-^ y-^ y-^ y^
© r v  © rv 0 © © CM © © © rv © © CM © © © © © ©
CM © © © © 0 tv © © © © © CM tv rv g ©
© © © © © © © © © © © © © © © © © © tv © 0 ©
© 0 tv © 0 © © © © © © rv © © © © © 0  t v © 0 ©tv tv t v  © © t v  rv p © © © © © tv © © P ©  © © © rv p
d d 0 0 d 0 0 d 0 d d d d d d d 0 0 d d d
© © 0 © © © © 0 0 © © © © © © © © © CM © ©
© CM © © © © © © © © © © 0 © © 0 0 © © ^  ^  CM © © 0
0 tv © 0 © t v  © tv © 0 © © 0 © © © 0 © © © rv ©
© g © © © 0 © t v  CM © © © CM © © © © CM © © CM
© p © © © q © © tv IV © © © © tv tv q P © © © © © tv
d d d d 0 d d d d d d d d d d d d d d d d
© © tv ©© 0 ©© © rv  tv CM 0 © 0 ©© tv  0 CM CM ©©
CM ©CM ©©^ rv ©© 0 ©© © © 0 © CM © tv © ©© ©© tv © 0 © ^ © ©©© CM © N© © © 0 © © ©
p q p q q q q q © q q © © ^  © ^  CM © CM CM p
0 d
© © © © CM © tv © © © © © © © © tv © rv  © ^  0 IV tv tv ©
© © © © 0 © CM © rv © 0 © © © 0 © rv g 0 tv
© © © © ^  0 © 0  0 © © © © © © 0 CM 0 © ©
p p p p P p rv  © © © © © © t v t v p © © IV t v t v © ©
- - 0 0 d d d d d d d d d d d d d d
35 35 3535 35^ 35 39 39 39 35 39 39 35 s5 39 39 35 39 35 39 39 39 39 35
CM © 0 © 0 © 0 © tv 0 tv © CM © © © © © 0 0 © © © © ©
© © © 0 CM © © © 0 0 © © 0 © CM 0 CM © t v
© © © © i d © cdtv © © © © tv © © IV © © t v  © © © ©
^353535353535 
rv  to  IV ©  ^  ®  o
©  P  ©  p  ^  IV  CM 
LO © © © © id ©
35 35;
©► ^  q  T  ^^ d o d ^ ^ C M W C M
s s s s a e s s ^ s s a s s e a s*— 0) ^( OVOO(OVO
t'^r'^t '^odrCiN^iooio(0(0(0(0(0(0(010(0
g 39 3 5 3 9 g 35 35 35 3 9 s5 3 9
© © © © 0 CM © 0
© © © © © © ©  © © © V
od od © © © © t v  fC tv cd ©
3 9 3 5 35 5 9 3 9 3 9 35 35 3 5 3 5 3 5
© © © © © « © © © ©
CM tv ©  © © q p ©
© d © 0
i>«.--^oiooeot-»ioeMh^ i qo j a >c v t a q ( Ot qo>
0 ) h ^ r C( b ( 0 ( o n m m
(0 (0 (0 (0 (0 (0 (0 (0(0
3 8  3 8  3 ?  3 ?  ^  ^  ^  S S  S 2r^mocuio t ooooicM(0(0(0(0000)0)0)00
Ncdi^Zodr^r-^p-côisZ
sSaSsesS^sSsSsea?(0(0(0CM(0e0O'>-(0
(0 (0 (0 (0 0 ) 000 ) 00(0
^(0(dio(doôoc)0)0)
3^ 3: 55383838^ 383  ^
1 0 2 1 ^ ( 0 ^ ^ 1 0 ( 0 ( 0  ( 0 0 10 0 0 ) 0 0 ( 0 ( 0 1 ^  
oods:o)(d^veo o (0101010101010(010
I
O
3
fo
S
K
«
<
I
2
O ^ C M © ^ © © | v ©© © © © © © © © ©© © © © © © © © ©
LI J .
lis i
O  CM ©  ,  —© © © © © © ^ ^ ^  © © © © © © © © ©
I
S ^ © © ^ © © N - ©  © © © © © © © ©  © © © © © © © © ©
O Jsill
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
105
01e
Io
5
K
! j i f
| j i i
CD
!
I
I
I
P
H
0 
c
1
I
IS
O
'I(0
0 
c1
t v 0 © © © t v
Î
© « © ©
?
© CM © © CM © 0 t v  © © ©
© © © © © © CM © © © 0 © tv © © © ©t v © tv © © © © © 0 © t v © © 0 5 t tv © © m tv © ©
© t v © © 0 © 0 © ©  0 © © © © © © © tv  CM © tv
© © © 0 0 q P P 0 0 © © tv tv tv © © © ©
CD CO © CD -1-^ d d d d 0 d
0 © © 0 © © © 0 © © CM CM © © tv g tv « © p © 0
0 © © © tv 0 CM © 0 © © © © © CM © IV 0 © « © © © q ©0 0 © © t v © © CM 0 © © © CM © © g rv © © CM g ©
0 © © CM tv 0 © 0 0 © CM © © © © 0 rv © 0 © ?
rv
p q © q tv tv © p p © © © © © © © p y ^ p p ©
y ^ y ^ y-^ y ^ y ^ y^ y ^ d d d d d d d y ^ y ^ y ^ y-^ y-^
© © © tv 0 0 0 © © tv © © © © © © © g s S i© © tv © © © 0 © V t v 0 0 © © © r v © © © g p ©© 0 © © © © © tv © © 0 © © © © © 0 © K0 © © © © © 0 © © 0 © © © © © © N © K0 0 tv © © © tv © tv © tv rv © tv © q 0 a © © q
© © t v od © © © d d d d d d d © © © © CD d d 0
© 0 0 © © © © © 0 © © © N rv © © © tv © g
© © © © © 0 © © © tv tv  CM © © 0 0 © 0 © © tv © © 0 p t v  0
CM © © © © © © © © © 0 © © © N © t v © a t © ©
CM © © © © © © V tv  ^ © - r tv © © 0 © © © 0 0 © ©
© © © p 0 © 0 p p p p p © © q t v 0 © © © q q tv
© © CD © © © © © d d - - © to © © © ©
© 0 © rv 0 0 © © © © 'f- © © « 0 0 © © © © © a ttv 0 tv C © © © tv © 0 © © © © © © © tv © © © ©
© © © 0 © © © © © © © 0 © © tv © tv © © a t © g a t tv
© CM q rv CM © q © © © © 0 a t 0 © N-
CD © © © tv tv © © © t^ tv IV m m
0 © 0 0 t v © © 0 © © © © © « tv © © 0 tv © a t © ©
© © 0 0 © © m tv © © © 0 © © © © © © © © ©  © © 0 » © a t
© CM © © © 0 © © © © © © © © © © © tv © tv © © « ©
© © © © © © © p p p p © © © © © © tv tv
© ' CD CO CD © © © © to © © © ©
39 39 39 35 39 g 39 36 39 35 3 9 3 9 g 35 39 39 36 39 35 39 39 39 39 39 39tv CM rv 0 « tv © © © © © rv 0 t v © © © a t
0 © © © © © © © ^  © © 0 0 © © a t © © CM ©
od © © © d d © © © © © © od tv od od cd od d 0
3939^3539393539390 © © © © © © C M ^^ © p CMCN i r v ©©^
rvcDcD(d©u)td©(d
oSsSaSaSsSs^sSsSsS« © r v O i CM ^ ^ © c M
© © © © © © ^ © B - »
rv©tv^Z©o)dv^cM
3S 3 5 3 5 3 5 3 5 3 5 0 5 3 5 3 5CV^(V©CM©CM©CM© C V l f v ^ f v ^ © f v O
© < D C D ( D © c d ( D c d o d  N © t v © ( d ( d © © ( d
aSaSa^aSaS^a^aSa:^ © ^ © © ^ © - w - f v  
©  t v  o  ©  ^  p  ©  ©  CM
r v © i v © < o © © © ©
^ 39393939^393535C M © © © ^ 0 © © ^  
©  ©  ©  ©  ©  P  p  ©
»—ddOY^^WCDCM
aSaSaSaSaSa^aSaSaS^ 0 © © ^ © © f v ©© © © ^ v - © p © ©
© © t v f v © © d ^ v ^
s 35 35 39 39 39 35 39 35 39 39 39 39 39 39 39 39 39 39 39 39 39t v t v © © © a t 0 © 0 © © 0 © 0 © © - r 0 © a t © ©q © a t © © CM© © q © © 0 0 © © t v t v a t t v © ©
t v © © CD CM d t v t v t v od t v rv © d d IV r v © © © « CM
© © © © © © © © © © © © © © © © © © © © © © © © ©
I1
g ^ w © ^ © © t v ©© © © © © © © © ©© © © © © © © © ©
g ^ w « 5 ^ © ® ^ ®© © © © © © © © ©© © © © © © © © ©
g ^ w « 5 © © ^ ®© © © © © © © © ©© © © © © © © © ©
0
1
1
©5
s
I
E -  8
i f  i |
3,
I
©
m
at
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
106
I1
i
s
I
I
Ic
Ü
IHi
£
6
P
H
I
I
ISo
II
(0
Q
0 0 0 0 0 0  0 0  00 0 0 0 0 0 0 0 00 0 0 0 0 0  0 0 00 0 0 0 0 0 0 0  0p 0 q p p p p p p
0 © a t r v  CO © ©0 t v  CO ? a t ©  ©0 ^  ® 0 ? a t © ®
0 a t CO t v IV © a tp q © q
•*-
0 w 0 © 0 © 00 ® 0 © rv © © N.0 © ® a t 0 a t 0 00 a t ^  a t ® © COp © t v  ® a t 0
©
0 © Tt 0 ®0 ® ® © © © 00 rv a t ® r v  a t 0 CO a t0 a t ® a t ^  CO a t © COp p p p © m ® ©
0 IV Tf © 0 © i v  a t ©0 r v  00 IV o> CO CO © rv0 N- ©  ® © ® CO CO rvp © ©  Tf ©  © t v t v
0 0 CO © m 0 0 t v0 ® e o 0 ^  © ©0 a t © 0 ®  ©  © ©p p q ©  ©  ® q q
35 ^ 3 9 ^ 3 5 ^ 3 9 3 9 3 5
r v ® CO © CO ©  ©  © ©
® a t CO a t 0 ©  r v  CO a t
r v r v  r v  r v  CO a t a t a t a t
^ ^ O 5 C ) © © ® Œ C 0p ® o ® r v ^ ^ t v c Mcdcdiv®(d(0(D®tv
383: 3: 3838385: 383:t n a ) i o s ( o n ^ r « . ( 0
v ^ v v i o ( ô ( d i ~ Z ( C
a :  3 : 3 : 3 : 3 : 3 : 3 8 3 : 3 :t > ~ ^ « ^ o o r ^ ® w < o  ^ o c q c o o ® a > ( O i - ^  
»—1—oooii '»®«iui ® ® ® ® ® ® ® ® ®
I
I
I
g ^ © ® ^ © © ^ «
I
a
I
« II
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
107
g0
1  S
o
I
p l i
lîH
a.
3
11a .
c
i
3
S i
S *
(0
s
CDC0©®®rvOCDCDco©^©®©©^©© g m m g ^ g ^ ®
p  © © © © © IV |V (V
d d d d d d d d d
o®®©©m®N©O©^—®rvjv®CT^
o © o o ® ^ © ^ ®o © ^ © © r v o i v T -  
p © © © p ^ ^ © p  
T—^ v — ©©(DcdcD
©rvo®©©©©©©©T-T-«®0®^©^©^®f v©^pv©
©^ ®©®©®®o®r v©©®o^©®
d  d  d  d
s? 3? aS 38 ^  3? s? 38 38
0 5 0 0 ® - — ® C M « « C Ocvj ^  m ® g N; q CM A 
oito'M‘ e d ^ o - - ^ i C o  n e o c n n n v - n m ^
393935^^39353535
©^ ©®o ®®®m®©®o ®o ®©©
© d d c N Î d ^ i v d c v i©©©©^©f- f*©
t v ® ® o t v © © r v o« ^ ©| v ®t v O©0^©v- ©©©0®®© 0 ^ ^ © ^ t v © 0©©©©©« ©©^
^©©rv©o©i v©© ^ i v ® 5 r ® © f v « fi v ® ® r ^ ^ © o o ^®©©^^®eo©©o o o o o o o o o
o o o o o o o o o  o o o o o o o o o
o © m ^ © o o o ©0 © 0 0 0 ) © 0 © ©0 © ^ ^ f v © ^ 0 i ^o o ^ © ^ © © o ^
p p p © © p p v p ( v
^ ^ ^ ^ ^ © © c d ©
^ ^ i v o o o o w » *©®®®o©©©®©o©®®©©©©o ® © p v ® o r v ® o©v-©®^©©rv^
0 ©®0®v —®®o O O ^ O O W ^ ^ O ï  o©^®rv©®©«->o © ® o o o © ® ©p p l v p v i v © © © ^
^  d  d  d  d  d  d  d  d
®©©©0 f v ^ ©0©©©©o©©©®^ o © ^ © ^ t v o ®m©^®mmcD^^o o o o o o o o o
o o o o o o o o o  o o o o o o o o o
® © ^ o ^ ^ ^ © ©  ^ o ^  © © ® © o © ® ^ © ^ © © © ^ ©  ®©©©©©f^v®
d d d d d d f - v ^ v ^
® ^ o © r v ® o r v o• ^ ^ r v o o r v ^ o ©®©®^®om®v—
® © © © © © p v ^ v -
d d d d d d f - f - f -
35^ 35393939^ 39^©®©V-^®©®^|V©©^V^V*©^©
| v d ©®©©^ ^ ©m v ^ © ^ © © v ®
m©®oi v©o©©©5©c o ©^ ^ ®®
©©©©©^v©i v
d d d d d d d d d
© r v ® ® ® ® T r ® ®®©T-©©^rv©^^ ^ # - ©r v ©^ ^ ©©©©©©^©(v®
d  d  d  d  d  d  d  d  d
^  39 35 35^39 3 5 ^ ^  ©©©©®^®©® O^fvfv®©®®®
^©©NCD©N®^®®%f^©®©©®
393939^ 3939^^39i v r v ® ® ® ^ © ^ r v®®0 0©f - ( v©^
©  ©  CD d  i v  ©  ^  i v  ®©o©©©®©©®
35393539^ 3539^39g ® © r v ^ © ® « ^p©Y--V*^©©^©
r v c d ^ c u d c d i v © ©©©©©Y^©^^©
© © © © © ® © r v ®
® © © © © o © ^ ^®Pv©©©©©©V
p p p p p p p p p
d d d d d d d d d
0 ^ ^ v - ^ © 0 ^ ®© o ® © ^ © ^ © ©© ® r v ® ® ® f v r v ®
f % p p p p o p o p  
d  d  d  d  d  d  d  d  d
3939^ ^ 39^ 35^39^ o ^ o r v f v r v © ©^ © ® o © © ® o ©
© ^ © © c o d o d o d ©
383838383838383838® w ® - —q®q--^cMTr®mcM
iriooiui i ' . ^^ivIiCo)V®CM®®®CMCM®
3 8 3 8 3 8 3 8 ^ 3 8 3 8 3 8 3 8
q m q g m g g g q
m i o v m o i o d e d v ®nCMCMCMCMCMCMCM®
I I
OT-CMMV®®!^® OT-cM®Tr®®(^®
I
K
<
O
S
I u
%
S
s  o  m o
ta
m
2L
l l l i
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
108
©
!
I
«
3I
o
g
I
S
I
I
l i if
fill
f
p
g
!
I
I
© © ^ ^ ^ O O ® ^
^ ^ © ^ © © © © ®  fvtve— ^©O®®®
® ® ® ® ( v r v ® ® ®
d d d d d d d d d
® © o © ® r v v - ' ® ©
® ® © © o ® ^ ® ^S ® ® ® r v g ^ ® o  
o © o © o ^ ^ ^© r v p i v p ® © ® ®
d d d d d d d d d
0 © N © ® © ® v * N
g © i v ® © r v © ® ^
o ® ^ © © © ^ © ®
o ® ^ © © © ^ © ^o o o o o © © © ®
© © ^ © © © O v - ^  
0 0 © © ® 0 0 l v ©
o ® © ® © © ® ^ ©0 ® © ^ 0 0 ^ 0 t v
o ^ © w w © © © ^
® h v ® r v o ^ ® © ®
® o ^ ^ © ® ® © ©
© o r v © © o © ^ ®
® N ^ © ® N ^ O O ^(vrvCD®®V©©®
d d d d d i ^ ^ ^ d
© O O ^ N © © ® ©
^ © © ^ ® 0 ^ t v ^
p © p p ® ® p © ®
^ ^ ^ ^ d d v —^ d
pv ^  ^  ^  ® ® © ©
© ^ ^ ® ® N - t- © ^
® N ® ® V ^ © © ©  O^OOOOt— ©©
^ 5838^ 38583838^
® ^ © ® © © © ® ^© i v r v ® p © p v ^ v -
d v - ^ t v c M ® ® ® r v
© © ^ © ^ ^ © v ©
o o ^ ^ ® © o ^ ®
^ © o ® ^ © o © ©
© ^ 0 h * - © 0 ® ® ©
® © o © o © ® o ®
( v © ® ® p p p © ®
dddd^Y—^ »^d
^ ^ ® o ® © ® ^ ®
® © ^ - ^ o ® © h v o
© © © ® © ^ © © ^u>ivivivrvrvrvrvrv
d d d d d d d d d
© © © ^ © © ® T * 0
© ® ® ^ ® h v © ^ ©
r v ® © ^ o o © © o® i v © ® p p r v i v i v
d d v ^ d d d d d d
39^ ^ 3535^ 39^39
© ® 5 © ^ ^ © © ®
© o © © © ^ © » - ©
© ^ ^ i v d © w © d
^ © ^ « ^ © © © ^
393939393939393539 393939393939393939©©©T-^®^©orv  ^  ^  ^  ^^
© © © r v ® ® p t v ©
® ® ^ © o ® ^ ® ^© © © © © © © © ©
o— Q-* Q-» Q-» O'" e— O'* Q— O'"( o c f i ^ i o o n o i o c o
ot - : - ^u i cM( du) (00  « n n w n m e v i c M ®
3 8 3 8 3 8 3 8 3 8 3 8 3 8 ^ 3 8s n c v t n n n o ^ A^ g g w q t ' - œ ' T - w
^ o o p - o o N t ^ œ c M- —
OTCMCMCMCMCMT-eMTO
N. mo ^ w e o ' » ® ® .  _  mo) 0 ) mo ) 0 ) 0 ) 0 ) 0 )  m m m m o i m m m o )
3 8 3 8 3 8 3 83 83 83 83 83 8©®©©®o®©®
© i v ^ i v c o d d d ©© © © © © © V - © ©
© ^ © © ^ © o r v ®® ® ® ® ® ® ® ® ®® ® ® ® ® ® ® ® ®
^ r v © g 5 ^ o ® O f v  
® © ^ ^ ® © © r v ©  
©T — ® o © ® ® * ^ o® | v tv ® ^  ^  ® ® © © p p i v r v r v © ^ ©
Y - ^ v ^ d d d d d d d
o o © © © r v ® © ®© © ® ® © © © r v r ^
o © © ® © © r v © ©o o o ® r v © © © ©p ® ® ® t v © t v ® ©
d d d d d d d d d
©®®N©®®®v-^^©^®®©®®v-o ® ® © o r v © ^ ©0 ® ^ © ® ® ® ^ ’MT^ ® p p ^ © p p f v
^ d d d ^ ^ d ^ d
© © © ^ ® ® ® ^ r v©Pv©©CMtv®©©®©|V©®f-©fV^^ © ’^ ®®®®fv®
d d d d d
o o © o ^ © ® ® ®® ® © ® © ® v © ©© © ^ ® © ® r v © o®©T^®®®p|V®
d d d ^ d d
^ 383838^ 38^3838® © o © © v —rvpvpv © ® ® ^ ® ® ® © r v
^ ® ^ ^ ^ © ® d ®© © © © ^ © ^ ^ ©
38383838383838^ ^0CM®^CM0«0®
l o i - ^ooo ico t^oa i u )COVCTnWeOTOCMCT
38^ 38383838^ 38^  c M ® ® ® ® a n n ®  n g g q g c v i m q m  
o —^oioi^tCaio^
nnCVtCMCMCVtCMCMCM
s
c
2
I . A
liti
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
109
go
3
I
I
I
a
©
!
I
1
c
ü
H M
|! li
I
II
O «
I*
g
5
S
P
g
3
I
© 0 ® f V T » ^ 0 0 ©
© © © ® ® © t v ® ©
© © © 0 - ^ 0 © ® ©
r - o ® © © ^ © ^ ©
© ^ © ® o ® o ^ v -
© © © «  ^  «  ^  ^  ^
o © 7 - v - © m © m ©
o © ^ o ^ o ® ^ o
g © ^ o ^ © © © o
O O © © © ® © © ®
p ^ p © © © ® f % ®
® v - © 0 0 © ® % ®
Iliilliii
© © © © © © O ^ f v
© ^ ^ ® Q © ^ © ®  
© © ^ © ^ ^ ^ N - ©  
® © © © O V © ^ ©  
^  ©  ®  ©  ©  ©  ©  r v  p
© ^ © ^ © © © © f v
^ © v — " ^ © © ® v » ( v  
f - © © r v © ® ^ © ©  
© ® © ^ ® v - © v * ©  
© © r v ® h ^ © © © ©  
o p p p r v p r v r v ©
^ ^ d d d d d d d
O v - © © © © t v © ©
o ® © ® ^ o © © ©0 ® © f v © 0 © h v ^
o © ® o © r v © ^ op p p p p v * ^ © ®
^  ^  o  ^  ^  ^  ^  ^  o
« T - © ^ ^ ® ^ © ©
© © o © © © v r v N
© T - O v * ® © © m f ®
© ^ ® © O N © © ©
® ® ® ® p ^ © © ©
d d d d ^ ^ v » v " d
® © ^ ^ © r v ® ^ ©
r v N v ® © © © © ©
^ o ® o © © ® © ®
^ © p ^ p p p © ®
0 0 © ® © 0 © ® ®
0 0 © © © © ® © ©© 0 s ® © ® © ® © © © ©® 0 0 0 0 © ©
© © © © y^ y^ y^
383838383838383838
cuggcMCMi-^cvi^m
o i d d c n o o t c o m t o
3 8 3 8 3 8 ^ 3 8 3 8 3 8 3 8 3 8CMœr'.*—®- - ®o> w T ^ N c \ i m ® v m ® o  
d  ^  5  «  d  d  d  d  V  CT^ncneo^cMCMCT
3 8 3 8 3 8 3 8 3 8 ^ 3 8 3 8 3 8■^cofoa>iaoa>(Mia® ® q v q v h » m ®
d i s Z d d d N d i - ^ d
C M C M C M C M C M C M - - - - C \ I
2 : r 2 * S 5 5 ‘n<PK®
I
38^^383838383838
© ® ® ® ^ V * ® © ®
^ ^ p p r v v ^ © ^ ®
® © © t v ^ c d © ® ©
© © ^ © ^ ^ © ^ «
383838383838383838
® r . m œ ® ! ^ ^ ® o
© r v p © v - p © p ©
® ® ^ © ^ ® ^ ® f -© © © © © © © © ©
^3838383838383838A^cMm^cviacMCM
® t v ® © ^ ® 0 © | v
f - ® © ® r v ^ d © v ^© © © © © © © © ©
0 ^ © © ^ © © N - ®® ® ® ® ® ® ® ® ®® ® ® ® ® ® ® ® ®
© © © o ® © ^ © ©
^ ^ © ® r v i v ^ ^ t —
© © © © © © r v © ©
r v t v . ® ® ® c M ^ ® ©
© ^ © © r v © p © p
o ^ r v r v © o ® ® ©
o © © ® ® ^ ® © ©
o ^ ® © o ® © © r v
o v ® © ® © ^ © ©
o o ® ^ © ^ © r v ©
S I 5  2 : S S § § « ! g  
2 f 2 ® ® © « ^ s g® r v ® o o o © q o
® °  ®
o r v ® © N ® o ( v ©
® © ® h * p v ^ O O N "© ® ® v ® © © © ®
® ^ ® v * © ^ © © ®
^ © ^ © ’ ©rvivrvfv
^ © © o ^ © o o o© © © © ® ^ ® ® ^© © ^ r v o © © f v ^
© © i - ^ ® 0 ® © © C M
^ ^ ^ © © ^ © © ©
38^ 38383838^3838
v ^ © ^ © ® ^ ® ^ ©
® ® r v e r © © p p ©
r v ® ® ^ d d © © ^© © © ^ ^ © © © v
a9 35s9s5$5s5s5s5s5 ^ © © r v o © © © o
© © © v ^ © V ^ ® ©
© v ^ © T r © © i v ® ^© ^ © © © ^ © © ©
59 $5 55 55 ^  55 55 35 $5 © © © ^ © ^ © © ®  ® © p ^ t —© ^ ^ o  © ® © ^ ^ i v r v ® w ^  
© © © © © © v - v * ©
g ^ © © 5 ^ © © r v ®® ® ® ® ® ® ® ® ®® ® ® ® ® ® ® ® ®
s
I
<
I
2 E -  2I I I (OIS
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
110
«
I
I
Ô
I
I
!
I
ë
§o
■5 SIIIs  <
flli
i
P
g
g
5
}1(O
a
I
S S S S 9 9 9 0 0o o o o o o o o oo o o o o o o o oo o o o o o o o oo o o o o o o o o
o o N o ^ m o o N o  otnino-—CVI--CTO o ^ ^ i - - o » - 0 ( o r > -  o o i o t n o r r o o c M  0 0 0 - - C Q ^ ® N ^ ®
o o o ) o Q O - > - i n i n c *3g o o m m c M o ^ o0 0 ' - f * - 0 ^ 0 ) 0 0o w ^ w e v j ^ o c M ®o o o v o p - m c M ®
CM T~
O M C V I C U O O O O I - ' - -  oin®ini ' -oDi '»co' -t '  
O O O O O C V J O O O l O h -  0 - —0 - —o - f m c o o
0 0 0 5 -— O O O O O Œ O  o o t t t c m - —t' 'Cr)--o o ^ o o c o i n t ' . - o j o j  0 0 0 0 T---CUCOCM
585838383838383838OCMOCMOOVNO oi OTr -—ooiojTTio 
c d o N m ç û c M d d r Z  CMCMOicocomconcM
38^38383838383838( o r - ' O^ c M T f o œ t ng g o r - g g m v m
d d ' ^ d o i d o i f f l e i
3 8 3 8 3 8 3 8 3 8 3 8 3 8 ^ 3 8©T“ © r v f v o © r v i n® w » p ^ o o © o ©
ddt-^cdrvfv(c>(ccd© © © © © © © © ©
3
t
g
1
<
II
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
I l l
I
i
o
t1
«III
a
o
II
o
g
]I
I
J
« © © © © © « © ©
© © © © © © © © ©
© ( v © ® ® ® ® r v ^
© © o © r v v - ^ © mfv»—© ® ® ^ © ® ©© p p p ^ ^ ^ p p
0 © © v - © © 0 © ©o ^ o © T r p v N ^ r vo ® o © ® ^ ® © ©o ® o ® © o © © ©
p  ® ® ® ®  ®  r v  {V tv
d  d  d  d  d  d  d  d
® r v o ® © © © ® ©  © © ^ * —® o ® ^ ©^ © ^ © r » © ^ r v ®© ^ ® ® ® ® ® ® o© | v © p ® p ^ © p
d d d d d v - f - v - d
® © ^ o ^ ^ ^ ® ©^ o ^ © © o © o ©
© © © p p ® v - ^ ©
d  o  d  o  o  d  ^  ^  ^
® T - ^ o © r v ® o h - o
® © © ^ ® g © « ^© © © © p p p v - ^
d d d d d d ^ v ^ ^
38383838383838^38© ® © ^ ^ ® © © ^r v © © ^ # ^ ^ © ^ ©
t v © © d d © f ^ ^ d© ^ ^ © ^ © © ^ ©
39^39393939393959® ® ® ^ © © ® ® ©© ^ © © O f v O © ®
d  d  ^  Œ 5T d  fv d  © © © © © ^ © © ^
3939^ ^ ^ 393939^® ^ ® ® o ® ® ® ©® © © o ® o © © ©
o ^ © © ^ © ® r v ®
© © © « © © C T © ©
© © © © © © © © ©
© © © © © © © © ©
© © © © © © © © ©
© © O ^ ® O © 0 O  
r v ® ® T - ^ { v © © ® ©® ® ® © ® © r v N > h . >© o ® © ^ ^ ^ ® ©^ © © v - ^ © © © ©
^ © © © © ©
© © f V ^ © © ® f V T ^M " © © p v ® ® O r v v -
© ® ® © ® ® © ® ©^ ® r v f v © ( v ^ ® ^® ® h v r v © © ^ © ^
0 ® © © ® N ^ ® ©
0 0 © 0 ® V - © ® No o ® © © ^ g ^ ©o o ® « ® © ® ® ®p p ® ® p ® i v c v r v
v ^ v ^ d d d d d d d
^ ^ f v O O ® ® © ^
© ® ® o o © ® ® ®© ® ® © ® © ® ® ©
o ® © N ® o r v © ®© ! ^ © © ^ © © t V ^
d d d d d d d d d
© © ® o t v © o ® ©© ^ © « © ^ N - © ®^ © © ^ t v © ® © v *© © © © © ^ ^ © | v
d  d  d  d  d  d  d  d  d
© r v ® ® ® ® ^ ® ©® © ^ © © ^ f v © ^^ ^ ^ © r v © « ^ ^ ©© © © © © ^ p r v p
d d d d d d d d d
39^ ^ 393939^3939 © © ® ® © ^ ® ® ®  O ^ N - N - © © ® ® ®  © © N CT © tv © tv © © ^ ^ © © © © ©
39^39393939393939r--r^oJ(Oco^cM"-r^q m q q c \ i - % i > ; g v
(oodmor-^od^r ' . ^ameomcocMcocMCMco
3 8 3 8 ^ 3 8 3 8 3 8 3 8 3 8 3 8
p ® V ^ 4 " ^ ^ p © ^ ®
® ^  © ® d  rv d  ©© © © © ^ © v - v - ©
g ^ © © ^ © ® r v ®® ® ® ® ® ® ® ® ®® ® ® ® ® ® ® ® ®
O fv O © fv ^  hv ®o ® ^ © ® ® © ^ ®o ® ^ r v | v ^ © ® ®o ^ ® ® ® © o ® ^0 0 0 0 0 - ^ ^ 0 ©
® © © ® o r v ^ © o© © ® © o © © ® ®^ o ® ^ © ^ r v o ©© ® 5 © © © © 5 ^p p p p p p p p p
d d d d d d d d d
© ® © © © ® ® h v ®® © © © ® o © ^ ^® r v ® ® ® © © © e rp p p p p p p o o
d d d d d d d d d
® 0 ® © % f ® ^ © ©© ® r v ® ® ® r v t v ®^  p  p  p  p  p  o  o  o  
d d d d d d d d d
^ 383838383838^38V—o v - o r v r v t v © ©^ © ® p © © ® o ®
® ^ © © © d ® ® ®
© © © ^ ® N ® ^ ^
© © ® Y - © ^ © ® ©
© d d d t v ^ r v r v ®^ © © © © © © © ©
^  3 9  3 9  39 3 9  ^  39 ÿ  39^ ® ^ ® © ® t v e r ^p p p p p p p p ®
® © ^ ® ® ® © ^ ©© © © © © © © © ©
g 2 - © « s ^ © ® ^ ®® ® ® ® ® ® ® ® ®® ® ® ® ® ® ® ® ®
I
®
l A
5
I
I ë
il (0I
I  I
f i l l
l i i l
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
112
f
t o .
©
0
1
I
3
ü
i
P I
ui
«îlf
« 2 0 © © © ® © © 0  © r v  ©  0 IV © ® ®C  £ 1 0 © ^  ^  © © © ® 0  © ® © © ® ®S  9 0 0 ® ® IV © ^  IV © 0  ©  ® f v 0 © ©
09 C ® 0 rv ® ® ® © © © 0  © ©  ^  ^  ^ © © ®3  T ® p ® ® ® ® ® ® ® p 0  ® ® ® ® ® ® ® ®
d d d d d d d V- 0  0 d d d d d d
3
P
I
S
i!
(0
g
© « © « © « © « «
© © © © © © © © ©
© V - ® © ® ® © ® ®  
V— © © © © t v ® p v ©
N ® ® ® © ® ® © ^o ® g h v ^ ^ © o ^0 ® ® ® v » 0 ^v "^v^
® ® ® ® ® ® ® ® ®
© © © © © © © © ©
© © © © © © © © ©
© © o ® ^ ® ^ ^ ^
® o © ^ ^ o ® ® ®
^ ^ ® © f v © r v ^ ®
0 ® T ^ ^ © © ® ® ©  ® ® ® V- V— ^
T-^  d  d  d  f -  ^  v-
o r v ® r v o ^ ® © ®
® O v - v * © ® ® © ©
© ® f v © © 0 © ^ ®® f v © ® r ^ ^ o o ^t v | v ® p ® ^ © © ®
d d d d d v ^ v - v ^ d
© O O ^ f v ® © ® ©
® © w - ® ® ^ ^ ^ l v
^ © © ^ ® ® ^ f v ^p © p p ® ® p © ®
^ ^ ^ ^ d d ^ ^ d
f v ^ ^ f V ® ® ® ^ ®r t ^ ^ ® ® f v ^ ® e r
® r v ® ® ^ ^ © © ©0 ^ 0 0 0 0 ^ © ©
3838^ 383838^3838
® ^ © ® © © © ® ^© ( v r v ® p © o ^ ^d ^ ^ f v © c D ® ® r v
© © ^ © ^ ^ © ^ ©
39 39 a? S9 39 ^  39 39 S?
© © © ^ ® ^ © O f v
© © © i v ® ® p r v ©
® ® ^ © 0 ® ^ ® v ^© © © © © © © © ©
8  38 38  38  38 38 38
®  ©  O  ®
39 39 ® © © «  ^ -, _ ^ ® p © p t v ® ^ ©  
^ ® | V ® t V ^ ® © T - -  
© © © © © © e - © ©
® ® ® ® ® ® ® ® ®© C T © © © © © © ©
© © © © © © © © ©
©  © ® Tf ©
©  0 © ©
© ^ © ©
^  © rv rv 0 ©
®  ^ 0 ©
d  y^
0 0 ^ ^ ® © O t- ®
^ © 0 ® f © ® © ©
C T ^ O f v © o ® © ©
® © ® © 0 © ® 0 ®
t v ® ® ® p p p © ®
d d d d ^ T —^ ^ d
^ ^ ® ® o © ® ^ ®
® © ^ ' ^ 0 ® © h v 0
© © © ® © v - © © ^©fvt v ( v (v r v t v r v t v
d  d  d  d  d  d  d  d  d
© © © ^ © © ® ^ o
© ® ® ^ ® h » © ^ ©f v ® © ^ 0 0 ® © 0® r v © ®® ® r v r ^ h ^
d  d ^ d d d d d d
ÿ  39 ÿ? 39 ÿ  ^  ^  39 39
© ® ^ o ^ r v © © ®© ® © © © ^ © Y —©
d  2:  IV d  CT ©  ©  ®  
^ © ^ © ^ © © © ^
ÿ  ÿ  5 9  $9 5 9  39 3 9  39 39 
® © ^ © o © ® © ®
® ^ © © ® ® v —r v ^
d  rv © © ®  © ®  d© C T © © © © © © ©
ÿ  39 39 3 9  3 9  39 3 9  3 9  3 9  
© o © © ® o ® © ®
® ® 4- - ^ © ® ^ Y — e—
© r v ^ i v ® ® ® d ©
© © © © © © ^ © ©
® o  ®
d  d  d
0 ^ ® f v © ® ® ^ ^
o o ® r v ® ® ^ © ®
g © ^ ^ ^ i v o ^ ®
® © © ® ® ^ r v ® v -o o o o o o o o < ^
© ® ® t v © ® ® ® ^
^ o t r ® ® © ® ® ^
o ® ® © ® r v ® ^ ©
o ® ^ © ® ® ® ^ ^
^ ® ® ® ^ © ® O f v
v - ^ d d d v - ^ d f - d
© © © ^ ® ® ® ^ r v
© | v ® © © ( v ® © ©
® © r v © ® e - © ( v ^w » © ^ ® ® ® ® r v ®
^ ▼ • ^ d d d d d d
o o © o ^ © ® ® ®® ® © ® © ® ^ C T ©© © ^ ® © ® r v © o
©  ©  ^  ®  ®  ®  p  IV ®
^ ^ ^ d d d r ^ d d
383838^3838383838o o p î o w c o - - ‘ i--r^i^M g g - - ^ q g g m r > .
u i œ o i o i
3 8 3 8 3 8 3 8 3 8 3 8 3 8 3 8 ^OCMIOVCMO^OOOv-- ; t ^e \ i^-^œooeM
i o - - o d o i e o r . ^ o o > u ico^tneocoeoeocMco
3 8 3 8 3 8 3 8 3 8 3 8 3 8 3 8 3 8e v t w i o m i a a t a i m mn g g q g c M n q q
g ^ œ œ ^ r ' ^ e v i o ^nnCMCMCMCMCMCMCM
Ô
I
I
g » ^ © © 5 ^ © ® ^ ®® ® ® ® ® ® ® ® ®® ® ® ® ® ® ® ® ®
O f - © C T ^ © ® r v ®® ® ® ® ® ® ® ® ®® ® ® ® ® ® ® ® ®
S 2 « © c t ^ © ® ^ ®  ® ® ® ® ® ® ® ®  ® ® ® ® ® ® ® ® ®
8
g
S
ilii I
e 9I -  -
t i i f
i f
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
113
I
1
3
s
” | s i
m
!
I
ü
I
s (0
111
ill
iiU® y* <w>
t?
li
to
I
2
® ® ® ® ® ® ® ® ® ® ® ® ® ®  ® ® ® ® ® ® ® ® ® ® ® ®
© © © © © © © © © © © © © ©  © © © © © © © © © © © ©
T , T .© CM CM ©  © © © © © © © © © ©  © © © CM ©  © © © © © © ©
© © ® ® 0 rv r v © © © ® ® © © ® © t v ® t v rv 0 0 ©
® r v  0 ® r v © ® ®  0 0 © 9 © © ? © 0 © 0 © ©© « Pv ^ 0 © © © © © t v ® 0 © © © © ©
© © ® © © ® ® © ® © ® © ® 0 © © © r v 0 © ® r vrv (O © © t v rv © ® © © « p P p q © © © r v © fv © ©
d d d d d d d d d d d d 0 y^ y^ y^ 1-^ 0 d d d d d d d d
0 © ® © © fv 0 0 © © 0 © © rv t v © 0 © © ® © © ® ©
0 © ® © © © © © 0 © © ©  ^ ® © 0 r v 0 © ® ®
0 © ® 0 © © 0 © ® ^  © © r v 0 ® © © © © ® 0
0 tv © ©  © ® © © © 0 © 0 ® ®  © © © 0 © 0 © © © 0
p ® ® ® © © © © © p ® p ® ® ® ® ® p P ® p ® ® ® © © ®
y^ d d d d d d d d y^ d y^ d d d d d y^ y^ d y^ d d d d d d
© © 0 0 © ® © © © ^  © © © ® r v © 0 © © ©
S © f v © © © 0 © s © © © 0 © © © f v r v © © © © © 0® 0 ® © ® © s ® © 0 © © © © © © © © f v ©a © 0 0 0 © © 0 © © ? ® © 0 f v © © © f v © ® © © ®« r v ® ® © r v f v ©
Q
© © ® P p © © © © r v © 0 © 0 © q
>%
0 ©■ © © © © © © d r v d d d 0 d r v r v © ® d ©
1 1 © - r © © © © ® © © f v ©  f v ® f v © 0 r v ® © f v ® 0 f v ©
(B © © © V r v © r v r v © © © © © © ® © ® f v f * 0 0 r v
3 £ © © © © 0 © © 0 © 0 © © ® © ® © ® ® ® © © © ®
0 (B © © © © © © f v 0 © p q p p q ® © ® © © © ©
i
s © y f © ^  © © © © rv T- d ^  © © © r v r v f ^ r v
c
1 0 0 © © © © © © ® © © r v ^  © © 0 © 0 0 0
(B 0 0 © © © © ® © © ? © ® 0 © © © © ® ® ®
© 0 © © © © © ® © © © © ® ® © © © r v 0 © © pv ?
© 0 0 0 0 © © © q © CM ® 0 ® © © ©
CM ©‘ © © y ^ y ^ y ^ y ^ y ^ y ^ y ^ y ^ y ^ © © © © ©
58383838^38383838^ r v f v o ® ® © ® ®CM©©CMCMf%©^©
®ddcod®<deo©© © ^ ^ ^ © © © ^
S9 39 ^  ^  39 ^  ^  ÿ  g9© © p v , — © , — © ® ©v % r v © © © ^ ® © p
© f - ^ © © © ( d c d ^© ^ © © © ^ © © ©
3939^^3939393939e f © © ® © g ® © ©© © o ^ o ^ r v ® ©
© i v © © ^ r v < o i v d© © © © © © T - ^ ©
© ^ © © ^ © © f v ®
38^ 38^^38383838© ® ® ® v — ^ © © ©^ ^ p ® t v w - © w - ©
® © © r v ^ © © ® ©© © ^ © ^ v © v ©
383838383838383838© i v ® ® © r v ^ ® o  
© rv p  © ^  p  CM © ©
© © © © © © © © ©
«8 ^ 38383838^3838m^cMmvcumoMCMp f v ® © ^ ® p © | v
^ © © c d f v ^ d c M ^
© © © © © © © © ©
g ^ © © ^ © © ^ ®g ® ® ® ® ® ® ® ®® ® ® ® ® ® ® ® ®
3838383838^ 3838^
^ © v * © ® ^ ® ^ ©® ® r ^ ^ © © o o ©
r v  ®  ®  © © ©
3939$9ÿa9^a9s939^ © © r v O © © © o© © © ^ " ^ © ^ ^ ® ©
© ^ © ^ © C M P v ® ^© ^ © © © ^ © © ©
39^ ^ ^ 3939^3939© © © ^ © 5 T © © ®p © p ^ v ^ © ^ v v ®
© O D © ^ ^ P v r v ® v ^
© © © © © © v - ^ e - ©
o < ^ © © ^ © © r v ®® ® ® ® ® ® ® ® ®® ® ® ® ® ® ® ® ®
g
c
I
I
in
4
I
I 1
to
5
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
114
I
I
I
C
JO
I
I
I’!Ul
i f l l
S
5
I
I
0)0)050)0)0)0)0)0)w e o e o e o w e o e o w e o
CVtevlCMCMCMCMCMCMCM
o o o o o o o o o5 5 5 S 5 0 0 0 0o o o o o o o o oo o o o o o o o oo o o o o o o o o
g ^ o o t n c M ^ o og m i ' - m o o v m oga)CMCMi->cvii'>cMU)oooœcMocvjh- r ' - - -g g q - " ^ g q c s c o a )
^ ^ v ^ O O O O O
O O C O C O O ) - — CMC O O
0 - — < 0 0 ) ^ 0 0 0 0 ^  
O C M C M - — « ( D t D - I - C T
O O O  CM CM CM
I
g i ^ c o c o c o c M O O o  g g o ( O C M V f - m o  OQ0Œ-— 05C0050—■0 - - 0 - - C M V V 0 0
o o o ) - —m o o c o c o o  
g « - ^ c M - - r ^ c * 3 - - o  g^incocoioh-CMO) qgOO-- ; - - ;CMCTCM 
f  O  —“ f  ^  V
383838^3838383838g c M t a c M o c o ^ t ^ o  g q v - —c ommvLO 
od ( 6  r-:  m  CM CM m  o '  iC CMCMCMnmmncocM
383838^^38383838(Oh-Ot — CM^OOOOg m t q i - ^ m g c o ^ o )  
0  0 ^ * 0 ) 0 0 ) 0 ) 0 0  ^ ^ ^ e o e o ^ o n e n ^
a a ^ ^ a a s a g e a e ÿ ^  
o - - o t ' » ^ - o ( o t ' - o  ro-^g-^ogcMoq 
0 0 -— c d i - Z i s Z o d o o d
C O C O C n C M C M C M C M C M C M
2 : r S J 2 S 2 S t s sg g g g o o o o o )0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 0 ) 0
s
I
w
u>
;
«
2
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
115
I illI 5
I II
flC
*
§
3
5
I
« I
>»o
§
5  5
§ i -
55
II
s
I
§
ll*
s 2
l i
I
0 ( O O O O C M O ) U ) 00»-CViU3CViU50^0O^ ^ ^ Oh- CMN»COot^ooooN>co(Otni^ 
o  o  o  o  o  o  o  o
O f l O O C O O O ^ C O C O C Oo o o o o o c o o u > e o ( Dooqa>oqoqcqi^h^r^
^ o o o o o o o o
O^ CMOCOGOO^ ^o < o o ^ o > ^ c o ^ o >o c v i ^ c o u i r ^ O N . ^o c D i n c q o ^ ^ t D O
^ ^ ^ ^ w o i c d c o c o
OOOmNCU( Ov*( 0
OO^ OOCMŒWŒOOGOVI ONOI ONO
OGD^ O( OmO) WOf ^ ^ C 0 0 ) < O 0 > ^ 0 ) ^cMioo>^(p<ooa>coC 5 0 0 0 > 0 ^ 0 ^ 0 ^
5 ^ 3 r ^ i o ® o « o w ®  CNi«ocvjr^CM^co® | s » ^ C O ® ® ^ O I ® ®  C V { O O 0 > T ^ ^ ^ O p
« ® ® ® ® ® CM
Of o ® ® ® ^  o ®
N  ^  ® CM o ®
P p ® ® ® ® N N N
o o o o o o o 6 O
® ® N  ® ® ® ® ®
® ® ® ® ® o ® ®
® ® ® ® o o ® ®
p ^  ® ® ® ® N N N
o o o O o o o O O
o CM ® Tf ® ® N ®
® ® ® ® ® ® ® ® ®
® ® ® ® ® ® ® ® ®
0 ® ® N > ® ® ® 0 ®o ® ® o % r o ® ^ ^  o o o ® c v t ® ® ^ ®  p p p i ^ ® ® ® ^ ® r ^  
^  ^  o  o  o  o  o  o
O - r - m O P ^ C M C T ® ®
p p ® c v i ® ^ o ^ wO O ® ® ® ® ® ® ®0 0 ® ® ® ® N N N
0 ® N > ® ® ® ® ® h ^o o ® c u ® ® ^ ® ®o o ® ® ® r ^ ^ ® ^o ® ® ® ® ® ® ® ®
^ o o o o o o o ^
O N . v - l 0 ® ® 0 4 ® P ~ .  0 ® f * P ^ P ^ v —® o ®  0 ^ ® ® ® ® 0 ® ^  O O O O O ^ ^ O C N t
^ O O O O O O O  ^  ■
o ^ ® o o ® o ® ®
0 0 ^ C M ^ ® ® 0 ^p p p ® ® O N p N
o ® o ® o ® ® ^ ®g ® v - ® o ^ g ^ No o c \ i ® ^ o o ® ^p p p O ^ N p f ^ ®
^ ® ® v - O N ® m ®
® C V C M ® N - ® ® 0 ®® ® ® ® ^ ® C \ ! V ®
® ® ® O W C M C M C \ i C N i
N O ® i —®®®®C\ f® ® ® ® ® C N i r * * r ^ r ^® g ® ® ^ ^ ^ ® c M^ ® C V i ^ ^ ® ® C V i C M
0 0 ^ ® 0 ® ® ® 0op*«-^œœcMO®cvio c \ t ® o o o ® ® ®p ® r ^ t ^ f ^ ® ® ® ^
^ o o o o o o o o
0 ® ® ® ® ^ ® N ®o ® ^ g ® v - C M ® c u  g c u ® ^ ^ C M ® ® o  O N ® ® ® ® ® ® ®  
O o o o o o o o  o
^ N ® N O ® g N ®® N O O O ® ® N ®® N ^ ^ O W ® ® N
® ® N p ® ® ® p C \ |
^^^cs i cs i cv i cv i w®
N ^ ® N ® ® ^ ® T -
C M ® ® ® ® ® C S t ® ®^ ® N N ® N ^ ® ^© C O N N C U C M ^ ® ^
^ ® ® N O N ^ ® g^ ® T - ® N ® 0 ® ®C \ | 0 v - ^ ® V - ^ N ® 0pCSfCUOi N®®®^
o o o o o o o o o
® N ^ ^ C S J 0 ® 0 ^
C M ® N r - ® ® ® ® ®^ ^ C M ® ^ 0 ^ ® O Ip p C M C S I W ® ® ® ^
o o o o o o o o o
O ^ C U « 5 - ® ® N ®® ® ® ® ® ® ® ® ®® ® ® ® ® ® ® ® ®
C U ^ N ® ® ® ® O C M  N ® ® N v — C U O ® V  ® ® ® ^ ^ ® ® C M C V Ip p p p p o p o o
O O O O O O O O O
©•»— ®CM®®®CVi^ ® C U ® ^ ® ® N N C M  ® ® ® ® ^ ® ® ® ®  p p p p p o p o o  
o o o o o o o o o
g ^ w « 5 ^ ® ® N ®® ® ® ® ® ® ® ® ®® ® ® ® ® ® ® ® o
g
iI
®
; if
I
I
OD
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
116
CM
I
I
I
i
3
5
I
0 0 0 ^ 0  O ® O 0  o  
oco®s^®euw^C^ o o > o > 0 o o t ^ i ^ r ^ o
1-^0000000»-^
g g ) ^ 0 v « - m ^ o
oog^^cvi '^r^cM§ ^ g g o 0 0 c o ^  
0 0 0 0 ) 0 0 0 0
1—o o o o o o o » - ^
o o ^ o ^ - g s f S ' ®ON-0o^a)cont*> 
0 0 ) 0 ) 0 ^ 0 ^ 0 0  
00)0000)0)00)  
................... o  o  o  o
ooo ) cv i i - h - <Mr ' - og c v 0 i ^ - - o 0 0 c u
s % s
^  o  o  o  o  o  o  o  o
OC0 00 00CON>^00 00 O O O ^ r ^ O O N - C M00>TfincOCM»-COO) 00>COO>CMU)CO^CMOOO»— COtf5CM»-OTf 0 < O U ) ^ G O C O ^ O N -OOOOOCMCMCOO) O^-CTCMCMCMCOCO^
Or^lACM^COOO^lCOtncOCMtACMOO)!^OCMh*t ^ ^ I ^U3t ^ ^o o t ***^o>coo>coo
oor^oocooïcMtnGo
gcM&oo)(O^NO)v-o o o o o o o o ^
ocoa)0>mcDcoN-GO
O C O C O O C O L O r ^ C M C OOOOGON^CMtnOCMoo>eqcDh«^cqr^(0<o
^ o o o o o o o o
o o ^ ^ ^ w o w oOOh^h«>OOOCM^O>
goo)^ÂÂO>oo
l O C O ^ f ^ ^ U Î O O OCOOh^(O^COCMO)^OCM^CDOCOOO^
^0)OftO>WO>^ OICO
^ 0 0 0 ^ 0 ^ ^ ^
^m^u>^co<Dco^r^Goa>tocoo>a>cM^§ 0 ) O h - » - ^ C M O ^  
OOOÏCO^O^^^
CO^^CMlOv— V—^OLO
^^w^<o®cowo>
0)0)0>0r^r^®®in
o o o o  o  o  o  o
I
wr^co^N*w®p*^o
(oa)iAcoa)CMO>®cM 
go>a>a>i^i^(Oi^N- 
^  o  o  o  o  o  o  o  o
030)0)0)0)0)0)®®® ® ® ® ® ® ® ® ®
gmo o ^ v - co ^ N o®io®c\ir^®®0^0®CM®CM^0 gCMW«^C>COCMCM
^  V» -m»- V—' ^  ^  ^ o o o o o o o o
O^l/5®®CO®^W
o^v®®r^cMh^®o o ® m ® ® N ^ ®
o®®r^®®®®®
CM ®CO® ® ® ® CMo COCM (O® CM (O o ® ®CO ^  ® CM® CO® CO® mo N o ®® ® o ® ® q TO o o o o
r ^^®®®®®o®
N(OCM®®®®^^g ® o q o c o c M c q ® c M
^  ® ® 
1-^ 0 0
®®®®r ^ ^ ^ ®o®0®0CM®^^v»
®N-®t^cq®totn® 
o  o  o  o  o  o  o  o  o
®®r^®®®NNCM
® ® ^ ® ^ o o ® ®  
^o®g«®cMt ^« 
(pNr^oDh^®®®® 
o  o  o  o  o  o  o  o  o
O^CM®^®®N.®® ® ® ® ® ® ® ® ®
® ® ® ® ® ® ® ® ®
0 ® ^ ® N ® ^ 0 ®
^®CM«h-CMCM^ ®
00000)0)00)^^0
0 0 0 0 ^ ^ 0 ^ ^ ^
®®^ ^ ®®^ r ^ ®
® O M ) ® ® v — O  
OO N» ^  ®  ^  ®  ®  CMCMpO) t ^ t ^h^ t q^ t q  
^ ^ O O O O O O O
o®®®®^»®^^
CM®^®®^®t^®
Oh»®®^o^®r^
01®®^®®®^^
^ O O O O O O O O
g^cM«^®®r^®® ® ® ® ® ® ® ® ®
® ® ® ® ® ® ® ® ®
i
Ui
s
c
<
« I
c  «I
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
117
m
&
(SQ.
§
C
Coü
I
3O
5
S
î
o CO CM CM CM O ® ® ® ® ® o o ® ® CM ® ®o « l O ® CD CD O CM CO ® « ® o ® CM h- ® 00 o ® ®o CM N o cry ® O i cry cry to ay o t o ay O CD ay ay ®q q O GO GO CO h* ® GO q O i ® GO h- q q q q ® GO CO CO
1-^ O O o o OO o o o O o o d d d d d d d
o « o 2? ®® CO CM o N CD o ®® o ® CM ®oo ®®® rwo CO CO o cry 00 CM N o ®CM « CM ®® CM oo h-. CO CM ®®®CM to o GO o ® ay CO CO CM o GO o ® CM o oq q ay q ®®q CO CD q ay q ®ay ay ay ay q q ay q ay ay S) ®®®o d o d d o d d d d d d d d d d d d d d d
o ® CD CM o ®CM o ® CO o CO m o to ®® O CO COo ® O V ®CM CM o o ®m mo CM o o ®o ® ® GO P^o o ®® cry 00 mCO ® o ®®o CM Pw® o o 0 ®®m to COq V- q q q CD q q q q ®q q q ® q q ® q q qV- CM 1— d d d
o "Kf ay ® O ® CD o GO ® ® ® ® CM o o o ® CO m CM ®o o CO « ® CM o CO ay CO CM CD CM ® o h- ay ® CM CM ®o ® CM CM o ® O o to CM ay ® ay CD o ay O COq q q q N q q q q O i ay CD CO ay ay q q q qo d d d d d d 1-^
CO CD CM ay ®o ®CM ®® CM ®o ay o ® ® CM ®o ®CM CO N CM o ®®® O ®r^ o o GO « o pw ® ®V ®  CO ® CM mCO o CD p^ ay CM ®CO ®®o 1^ CO ? to ay ay o ®N CD CD ® Ps. p^ CD q CO ay ay ® q q ®CO ® to q CD CD CD
d o o d d d d d d d d d d d d d d o d d d d
TT o CO o o CM CO ® ®®CM ®o ®(0 ® ® CD o p^ o ®®
CO « V ® ® ®CM CO p^ ® CM ® ® CM CD®s m CO CO ® ®®®®®® ay o ®CM CM o ® ay pw
p^ ®®®p^ pw p^ Ps- CD ay CO GO CO q q q CD ®q ® p^ ®p^ CO CD
d d d d d d d d d d d d d d d o d d d d d d
® CO ®p^ ®2 g CM ®®pw ®o ®® ® CO p^ CMCM CD CO g ®2 o CM CM CO CM ay CM CM CM ®®CO ® CO ®P^ to CMo m®® CO CM CD CD CO P^ ay pwCM CM CM CM p. pN. ® CO t o CM GO CO
CO m® o ay o q q ay ay p^ ® P^ CD q q to Ps. CO 5 to CDcry d d d d v r 1-^ d d d d o d d
O g o ® 2 CM CO ay CO s o PN. CD CM p^ CO CO o toGO ay p^ 2 ® ay 2 o CO p*® CO o CM o to to GO p^ CO ay CM CMto P-  GO 2 g g o CO lO o ® CO ®ay to CO to CM CO p*® ®CO ® q o o Oo o q q ® CO P^ p^ p^ p^ to q q ®®qd d d (O d d d d d d V
o CM 2 S ' g CO p^ CD o CM CO ® CD p^ CO o CM CO ®®p*Oay ®®2 2 2 ay ®ay cry ®ay ay ay ®ay ®® ay ay ay ®ay ®®®ayay ®®® ay ®ay ®ay ay ay ay ay ay ay ay ay ® ay ay ay ®ay ®®ay
I
:I
<
I i l 1 IIS
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
1 1 8
ootocoeooiiocooo00^*-0>CDh^O>^0)O^^OOOOONNCO
C K
O  CO h*- CO   . o ^  a> CDOa>CMCMI^CMN>CM(0o o o c o c v jo c x i r ^ r ^ T —OOOv^D)0)COO)D)II
o (O CO o CVJ CM ^  ^  
— ^ ^ ^  CO CO
O O C O l O C O ^ C O O C N io o o ^ ^ ^ i o h ^ i of l
o^mMCMU)or>>mo ^ c o o ^ ^ o c v t o oo » - œ c o t ^ t ^ w m o i
5  C
« O
II
a
1  e
s
I
I
I
g  ^  w «  5^  log  g  g  o) o) o>  _00 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 )$  m m
<
I II
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CD■D
O
Q.
C
g
Q.
■D
CD
C/)W
o "3
0
3
CD
8■D
(O'3"
1
3
CD
" n
c3.
3"
CD
CD■D
O
Q.
C
aO
3
■D
O
CD
Q.
■D
CD
(/)(/)
Table A'17; Market Relative Efficiency index
Year
Area 1990 1991 1992 1993 1994 1995 1996 1997
Balance of C. C. 132.7% 85.5% 99.8% 104.9% 116.7% 106.9% 113.2% 109.9%
Boulder Strip 155.6% 139.3% 139.2% 108.8% 121.7% 126.4% 122.4% 124.0%
Downtown (<12 Mil)
(Less than 12 Mill)
198.6% 157.8% 174.0% 201.0% 260.8% 253.3% 295.9% 309.7%
Downtown (>12 Mil)
(More than 12 Mill)
110,4% 92.0% 94.7% 96.7% 120.1% 96.3% 113.2% 120.9%
Laughlin 107.8% 96.4% 82.4% 103.6% 135.6% 126.8% 136.5% 131.0%
Laa Vegas Strip (<72 Mil)
(Less than 72 Mill)
88.1% 80.7% 91.2% 94.4% 101.8% 90.3% 114.2% 114.4%
Las Vegas Strip (>72 Mil) 
(More than 72 Mill)
74.0% 69.7% 68.2% 56.8% 72.6% 73.8% 73.1% 70.2%
All Downtown 107.7% 89.8% 92.7% 95.2% 118.7% 96.1% 113.3% 120.8%
All Las Vegas Strip 67.1% 63.3% 64.1% 55.5% 69.3% 69.0% 70.7% 68.5%
All Market 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
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m Table A-18; Time Relative Efficiency Index (1990*100)
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Area 1990 1991 1992 1993 1994 1995 1996 1997
Balance of C, C. 100.0% 71.2% 84.2% 84.5% 70.2% 67.5% 62.1% 57.2%
Boulder Strip 100.0% 100.7% 100.5% 75.1% 62.5% 69.1% 56.6% 54.4%
Downtown
(Less than 12 Mill)
100.0% 80.1% 85.9% 98.3% 98.9% 98.0% 91.2% 89.5%
Downtown
(More than 12 Mill)
100.0% 93.5% 96.0% 94.5% 88.9% 72.4% 72.6% 74.1%
Laughlin 100.0% 99.7% 89.8% 105.0% 104.4% 99.0% 94.3% 83.3%
Laa Vegas Strip
(Less than 72 Mill)
100.0% 102.6% 117.3% 117.2% 94.5% 87.2% 95.1% 87.9%
Las Vegas Strip
(More than 72 Mill)
100.0% 105.3% 105.9% 84.6% 82.9% 87.4% 75.1% 67.6%
All Downtown 100.0% 93.2% 95.7% 94.9% 89.7% 73.7% 73.9% 75.3%
All Las Vegas Strip 100.0% 105.6% 109.3% 90.7% 86.7% 89.9% 79.0% 71.7%
All Market 100,0% 110.9% 111.5% 109.6% 86.4% 87.9% 79.6% 74.3%
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Table A l 9: Rates of Growttr in ttie Output, Input and Efficiency indices
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Year
Balance of Clark 
County
Boulder Strip
Downtown Propertiee 
With less than 
$12 Million in 
Gaming Revenues
Rate of Growtf) on Relative Market Efficiency Rate of Grtowth on Relative Time Efficiency
Output input Scale Relative Output Input Scale Cfiained
Index Index Adjustment Efficiency index Index Adjustment Efficiency
Factor Index Factor Index
1990
1991 17.42% 45.18% •20.36% •35.58% 30.30% 62.64% •11.18% •28.84%
1992 13.27% •1.37% 1.71% 16.80% 10.59% •5.30% 1.34% 18.34%
1993 7.21% •2.73% •4.68% 5.07% 10.22% 7.84% -1.82% 0.35%
1994 •3.26% 6.04% 21.91% 11.22% 8.59% 24.01% •5.11% -16.92%
1995 12.13% 13.58% •7.16% •8.35% 20.85% 20.15% -4.38% -3.82%
1996 17.36% 12.12% 1.13% 5.66% 21.85% 25.38% -5.37% -8.04%
1997 7.18% 6.30% •3.68% •2.89% 9.63% 15.09% -3.37% -7.96%
1998 4.37% •0.83% •2.24% 2.89% 7.92% •15.45% 4.18% 32.99%
1990
1991 •9.43% •7.99% •9.08% •10.51% 0.88% 0.24% 0.01% 0.65%
1992 3.40% 2.47% •0.93% •0.03% 1.21% 0.96% •0.36% -0.10%
1993 1.89% 16.14% •10.92% -21.85% 4.46% 30.84% -6.47% -25.33%
1994 •6.60% 4.59% 25.25% 11.85% 6.89% 22.20% •4.86% -16.78%
1995 41.10% 23.26% •9.30% 3.83% 49.53% 27.72% -5.58% 10.54%
1996 12.72% 16.83% 0.38% •3.15% 17.38% 33.61% -6.79% -18.11%
1997 3.25% •0.40% •2.24% 1.34% 6.65% 8.67% -1.98% -3.80%
1998 20.13% 9.34% •4.71% 4.69% 23.82% •8.64% 2.34% 38.69%
1990
1991 •34.99% •23.86% •6.97% •20.56% •27.15% •7.30% 1.87% -19.95%
1992 •10.69% •14.61% 5.47% 10.31% •12.89% •15.41% 4.17% 7.26%
1993 •2.36% •15.61% -0.16% 15.51% 0.96% •9.60% 2.49% 14.46%
1994 •10.81% •13.40% 25.97% 29.74% 0.52% -0.13% 0.03% 0.68%
1995 •24.35% •20.64% 1.91% •2.86% •19.04% -14.93% 4.02% -1.01%
1996 2.44% •7.20% 5.81% 16.80% 5.98% 10.99% •2.51% -6.91%
1997 •0.73% •5.76% -0.64% 4.67% 1.30% 2.54% •0.61% -1.82%
1998 •12.95% •16.04% 1.93% 5.68% -10.26% -34.06% 10.69% 50.65%
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Table A 19: Rates of Growth in the Output, Input and Efficiency Indices (Continuation Page 2)
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Downtown Properties 
With More than 
$12 Million in 
Gaming Revenues
Laughlin
Las Vegas Strip 
Properties with less 
than $72 Million in 
Gaming Revenues
Rate of Growth on Relative Market Efficiency Rate of Grtowth on Relative Time Efficiency
Output Input Scale Relative Output Input Scale Chained
Index Index Adjustment Efficiency Index Index Adjustment Efficiency
Factor index Factor Index
1990
1991 -6.54% -0.01% •10.78% •16.61% 4.00% 8.93% •2.07% •6.50%
1992 -4.37% •5.98% 1.21% 2.95% •5.99% •6.85% 1.74% 2.68%
1993 -2.02% •7.55% •3.72% 2.04% 1.00% 2.08% •0.50% -1.55%
1994 -14.74% •12.76% 27.16% 24.27% •3.96% 1.71% •0.41% •6.96%
1995 -8.98% 7.00% •5.72% •19.80% •1.91% 16.06% •3.57% -18.49%
1996 -3.98% •12.05% 7.61% 17.49% •0.89% •0.93% 0.23% 0.27%
1997 9.53% 0.12% •2.38% 6.80% 11.85% 7.63% -1.78% 2.08%
1998 -4.96% •13.61% 1.05% 11.17% •2.16% •27.15% 8.03% 45.09%
1990
1991 9.36% 6.70% •12.73% •10.55% 21.06% 16.90% -3.74% -0.30%
1992 10.17% 22.55% •4.96% •14.56% 8.11% 15.77% -3.51% -9.89%
1993 2.76% -18.42% -0.12% 25.82% 5.81% •7.68% 1.97% 16.87%
1994 -8.53% -11.60% 26.43% 30.83% 2.77% 2.67% -0.64% •0.53%
1995 •11.43% -7.35% -2.16% •6.47% -5.01% 0.19% -0,05% -5.23%
1996 -4.71% -6.34% 5.82% 7.66% -1.84% 2.41% -0.58% -4.71%
1997 -7.50% -4.68% •1.09% •4.02% -5.86% 5.22% -1.23% -11.64%
1998 -6.70% -1.59% •2.37% •7.44% -3.66% •15.34% 4.15% 18.52%
1990
1991 -18.78% -16.52% •5.89% •8.43% -9.59% •9.64% 2.50% 2.57%
1992 0.54% -8.69% 2.71% 13.10% -1.07% •11.03% 2.89% 14.41%
1993 -19.94% -22.28% 0.40% 3.43% -17.42% •14.19% 3.80% -0.11%
1994 -17.30% •5.86% 22.76% 7.84% -7.01% 12.13% •2.75% -19.35%
1995 -6.95% 0.51% •4.17% •11.28% 0.05% 6.73% -1.58% -7.73%
1996 •5.12% •18.23% 9.02% 26.49% -2.10% •8.28% 2.13% 9.00%
1997 -20.34% •18.13% 2.94% 0.17% -18.69% •9.84% 2.56% -7.51%
1998 4.15% 8.13% •4.41% •7.93% 7.52% •7.91% 2.03% 19.11%
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CD Table A l 9: Rates of Growtfi in the Output, Input and Efficiency indices (Continuation Page 4)
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Year
Rate of Growth on Relative Market Efficiency Rate of Grtowth on Relative Time Efficiency
Output Input Scale Relative Output input Scale Chained
Index Index Adjustment Efficiency index Index Adjustment Efficiency
Factor Index Factor Index
All Market 
Average
1990
1991 0.00% 0.00% 0.00% 0.00% 11.47% 9.46% 8.93% 10.94%
1992 0.00% 0.00% 0.00% 0.00% •1.65% -2.74% -0.61% 0.51%
1993 0.00% 0.00% 0.00% 0.00% 3.09% 8.68% 3.66% •1.68%
1994 0.00% 0.00% 0.00% 0.00% 12.74% 15.66% -19.18% •21.21%
1995 0.00% 0.00% 0.00% 0,00% 7.87% 7.70% 1.65% 1.81%
1996 0.00% 0.00% 0.00% 0.00% 3.31% 8.67% -4.83% -9.53%
1997 0.00% 0.00% 0.00% 0.00% 2.30% 8.95% •0.52% -6.59%
1998 0.00% 0.00% 0.00% 0.00% 3.14% -10.51% 4.90% 20.89%
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^ Table A-20; Market Relative Efficiency Index; Unadjusted for Scale
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Year
Area 1990 1991 1992 1993 1994 1995 1996 1997
Balance of c .  C. 104.3% 84.3% 96.9% 106.8% 97.4% 96.2% 100.7% 101.5%
Boulder Strip 108,1% 106.4% 107.4% 94.2% 84.1% 96.3% 92.9% 96.3%
Downtown (<12 MU)
(Less than 12 Mill)
109.6% 93.6% 97.8% 113.2% 116.6% 111.1% 122.7% 129.2%
Downtown (>12 Mil)
(More than 12 Mill)
109.6% 102.4% 104.2% 110.4% 107.9% 91.8% 100.2% 109.6%
Laughlin 97.6% 100.0% 89.9% 113.2% 117.2% 112.0% 114.0% 110.6%
Las Vegas Strip (<72 MU)
(Less than 72 Mill)
93.6% 91.1% 100,3% 103.3% 90.8% 84.0% 97.5% 94.9%
Las Vegas Strip (>72 MU) 
(More than 72 Mill)
99.6% 105.1% 103.1% 94.9% 98.9% 103.8% 99,4% 98,3%
All Downtown 109.2% 101.8% 103.6% 110.2% 108.1% 92.5% 101.3% 110.6%
All Las Vegas Strip 97.7% 101.9% 102.7% 96,5% 98.2% 101.1% 99.5% 98.4%
All Market 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
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Table A*21: Time Relative Efficiency Index, Unadjusted for Scale (1990*100)
Year
Area 1990 1991 1992 1993 1994 1995 1996 1997
Balance of C. C. 100.0% 80.1% 93.6% 95.6% 83.7% 84.2% 81.8% 78.0%
Boulder Strip 100.0% 100.6% 100.9% 80.6% 70.5% 82.5% 72.5% 71.1%
Downtown (<12 Mil)
(Less than 12 Mill)
100.0% 78.6% 80.9% 90.4% 91.0% 86.6% 82.7% 81.6%
Downtown (>12 Mil)
(More than 12 Mill)
100.0% 95.5% 96.3% 95.3% 90.0% 76.1% 76.1% 79.1%
Laugfilln 100.0% 103.6% 96.7% 110.9% 111.0% 105.2% 100.9% 90.2%
Las Vegas Strip (<72 Mil)
(Less than 72 Mill)
100.0% 100.1% 111.3% 107.1% 88.8% 83.2% 88.9% 80.1%
Las Vegas Strip (>72 Mil)
(More than 72 Mill)
100.0% 107.9% 107.5% 91.0% 93.5% 99.3% 88.2% 81.6%
All Downtown 100.0% 94.8% 95.6% 95.1% 90.2% 76.6% 76.7% 79.5%
All Las Vegas Strip 100.0% 106.7% 109.0% 94.2% 93.9% 98.2% 88.8% 82.2%
All Market 100.0% 101.8% 103.0% 97.7% 95.2% 95.4% 90.7% 85.1%
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